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LONG BEACH, NEW Y O R K  11561 
- 

(i16)431-1000 
f;,\u: (516) 431-1389 

New York Statc Department of Environmental Conservation 
Division of Water 
Bureau of Flood Protection, 4"' Floor 
625 Bioadway 
Alhmy, New YOI-k 12233-3507 

Attention: Roman G. Rakoczy, P.E. 
Senior Coasta! Enginccr 

Re: Long Beach Barrier Island Shore Protection Project 

Dcar MI-. Rakoczy: 

Pursuant to our recent telepl~one conversation, pleasc be advised that tile City of Long Bcach 
intends to enter into a project cooperation agreement with the Stale o f  New York to nudertakc that 
project known as the "Long Bcach Barrier Island Shore Protection Project", subject to f~ill agreement 
of the tenns and conditions contained in the project cooperation agreement. 

We are both willing and able to obtain all requisite real estate, both easements and fee 
acquisitions, and rights-of-entry to col~struct the project as well as to pay our propo~tionate s11a1-c o f  
project costs. Upon receipt of the project coopcration agreement by this office, an item will be 
prepared for City Cou~icil resolution authorizing the City Manager to enter into said agreement. 

We look forward to working with your agency and the Corps of Engineers to bring this project 
to its long awaited logical conclusion. 

ELE:do 
cc: Ant l~or~y Ciorra, Amiy Corps or Engineers 

'Sincerely, 

. . . . 

E win L. Eaton 
City Manager 1 1 1  I 1  

- -- ill 



KENNEDY PL4ZA 

LONG BEACH. NEW YOKK 11561 - 
(516) 431-1000 

Fax: (516) 431-1389 

Ocrober 7. 2002 

Roman G. RaLoczy, P.E. 
New York State Deparfmenr ofEnv;J.onmental Consemation 
625 Broadway, 1' Floor 
Aibany, Yew York 12233-3507 

Rs: Lener of lnient - Lono Beach Barrier Islaad Shore Protection Project 

Dear Mr. Rakoczy: 

Please let this correspondence serve as notice of the City's intent to participate in the 
referenced Project. The Civ, in concept, suppons the Long Beach Island Storm Damage Reduction 
Projecf which plan consists of  a continuous dune system, elevated berm and reconstructed goins. 
However, such azeement is made with the understandiog that the State will ensure that the City's 
represenrarive(s) on the Project coordination team will play a key role in the developmeni of a 
mitigation plan duing the design phase which addresses outstanding concerns r ega rhg  the 
boardwalk existing beachfront smctures and the proposed access walkways. 

-As stated previously, the City is prepared to mdertake the obligations set forrh in the 
Cooperanon Agreement but needs to have the State protecr the City &om additional obiigations. 

We look fornard to working with your azency mi the Army Corps of Engineers in moving this 
Project forward. 

Verj mly  yours, 
1 

Haioid Pori DI 
City Manager 

HP:do 
/ 

cc: h t h o n y  Ciorra, Arm! Corps oEEngines " 



City of Long I - 
KENNEDY PLAZA 

LONG BEACH, NEW YORX 11561 
- 

Tel: (516)  431-1000 

May 17,2005 

Cliff Jones 
U S .  A m y  Corps of Engineers 
26 Federal Plaza 
Xew 1-ork, Xew 'fork i0278 

Re: Long Beach Banier Island Shore Protection Project 
Sand Sample Issue 

Dear Mr. Jones: 

We would like to thank you for the May 12,2005 meeting, updating us 
as to the status of the referencedproject. Obviously the City is pleased that the 
Corps has supported our recently submitted "Sand BamerBoardwalk Deck 
Replacement" alternative. While many of the concerns voiced by various 
citizens and interests groups will be eliminated or reduced by the revised 
project, an issue that still remains focuses upon the consistency of the sand 
grains that will be pumped on the beach. 

In past public meetings as well as subsequent written correspondence, 
the City Council has requested a sample of the sand. Recently we were 
informed that a grab sample had been taken fiom the proposed borrow area and 
that this is currently available. It woluld be greatly appreciated if the City could 
obtain this sand sample at this time. If you would please contact me at (516) 
45 1-1 000 x 262 we can discuss the logistics to make this happen. 

Robert L. Raab, P.E. 
cc: Denise Ford, County Legislator 

Roman Rakoczy, NYSDEC 
City Council Members 
Charles Theofan, C i t y  Manager 
Joseph Febrizio, Dep. Commissioner oiPublic Works 
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Section 1 

Description of  the 1995 Feasibility Report Recommended Plan 

1. The 1995 Feasibility Report Recommended Plan is a beach fill plan which is 
characterized by a 110 ft wide beach berm at an elevation of +I0 ft above NGVD, and a dune 
system with a top elevation of +I5 ft NGVD. The plan includes approximately 41,000 linear feet 
of beach fill which extends from the easternmost end of the barrier island at Point Lookout to 
Yates Avenue in East Atlantic Village, where the recommended plan tapers into the existing 
shoreline in Atlantic Village. The Recommended Plan consists of the following components. 
Details of the Feasibility Report Recommended Plan are shown on Figures 1-1 through 1-12. 

2. The 1995 Recommended Plan includes the beach fill for Plan 5 in the February 1995 
Feasibility Report. The components of the beach fill include: 

a) Dune: Crest elevation of +I5 ft NGVD for a crest width of 25 ft with 1 on 5 side slopes 
on the landward and seaward sides; a 15 to 25 ft maintenance area is included landward of the 
dune. 

b) Berm: Extending 110 ft from the seaward toe of the dune at an elevation of +I0 ft 
NGVD with a shore slope of 1 on 25 for the easternmost 5,500 If of the project, thence 
transitioning to a 1 on 35 slope for the remaining shoreline. 

c) A total sand fill quantity of 8,642,000 cy including the following: 

- +I  .O ft tolerance 
- overfill factor of 2.5% 
- advanced nourishment width of 50 ft 

d) The dune construction includes 29 acres of planting dune grass and 90,000 If of 
sand fence for dune sand entrapment. 

e) 16 dune walkovers and 13 timber ramps for boardwalk access, and 12 vehicle 
access ramps over the dune. 

f) 6 new groins west of the existing groins at the eastern end of the island, spaced 
approximately 1,200 ft apart across 6,000 If of beach frontage. 

g) Rehabilitation of 16 of the existing groins, including rehabilitation of 640 ft of the 
existing revetment on the western side of Jones Inlet. 

h) Renourishment of approximately 2,111,000 cy of sand fill from the offshore borrow 
area every 5 years for the 50 year project life. Beach fill for the proposed project is 
available from an offshore borrow area containing approximately 36 million cy of 
suitable beach fill material. The borrow area is located approximately one mile 
offshore of the barrier island of Long Beach. 

i) To properly assess the functioning of the 1995 Feasibility Report Recommended 
Plan, monitoring of the placed beach fill, borrow area, shoreline and wave and littoral 
environment is included in the plan. Environmental monitoring is being addressed 
through coordination with other interested agencies. 





Section 2 

Technical Reanalysis of  the Shoreline Stabilization Measures 
Eastern Portion of  Long Beach Island, New York 

2.1 Introduction 

3. Long Beach Island, New York, located on the south shore of Long Island, was the 
subject of a Feasibility Study that was completed by the New York District in 1995. The study 
was performed to determine shoreline stabilization measures for the length of the barrier island, 
which borders Jones lnlet at its eastern end and East Rockaway lnlet at its western end as 
shown in Figure 2-1. The recommended plan from that study included the construction of six 
new rubble mound groins and beach nourishment along the eastern portion of the island shown 
in Figure 2-2. 

4. Local residents and officials were concerned that the proposed groin field would, 
because of its ability to retain sand, reduce transport of sand downdrift of the groin field, thus 
inducing greater erosion (more erosion than in the without project condition) immediately west of 
the last groin. 

5. A second area of concern was identified based on a changed shoreline condition since 
the Feasibility Study in 1995. Significant accretion has taken place in the western portion of the 
area, especially in the area of the ebb shoal attachment point (herein also called the ebb shoal 
"weldment"). However, to the east of the weldment, beach erosion has continued, increasing the 
potential for flooding and other types of storm damage including endangering the shorefront 
bath house and parking facilities. 

6. This report includes the reanalysis of approximately half (18,000 If) of the total Long 
Beach project area extending from Jones lnlet to the vicinity of the eastern boundary of the City 
of Long Beach. Design conditions were updated using recently collected monitoring data from 
the Atlantic Coast of New York Monitoring Project (ACNYMP) and field measurements collected 
as part of this Reanalysis. Numerical modeling of shoreline changes for both without-project 
conditions and numerous engineering alternatives were performed using both U.S. Army Corps 
of Engineers software and a system developed by the Danish Hydraulic Institute. 

7. Three central coastal processes issues were evaluated. The first issue is the degree of 
stability of the shoreline position in Lido Beach. During recent years significant accretion has 
taken place in the western portion of the Lido BeachIHernpstead Beach portion of the project 
area, especially in the area of the ebb shoal attachment point, the weldment. In addition, 
numerous beach fills have been placed in the Point Lookout and Hempstead Beach areas. 
Both Hempstead Beach and Lido Beach have benefited significantly from the beach fills. Since 
1933, Lido Beach has experienced a noticeable degree of shoreline stability and has accreted 
as sand from the ebb shoal attachment point and the beach fills has been transported to the 
west. Only in the extreme western portion of Lido Beach has there been slight shoreline 
recession since 1990. The numerical modeling performed in this reanalysis effort has been 
calibrated to reproduce those historical trends. 

8. The second issue is the bypassing of sediment from Jones Beach into the ebb shoal and 
to the shoreline on Long Beach Island. 



9. The third issue is the process by which erosion occurs between the ebb shoal 
attachment point and the inlet. 

10. These central coastal processes issues were evaluated using more advanced numerical 
modeling tools and expanded physical data from the area. 

2.2 Data Sources and Processes 

11. Since the completion of the 1995 Feasibility Study, considerable data have been 
obtained that verify, supplement or displace the perceived understanding of beach conditions 
and coastal processes at the project site. The new data, provided by the New York District, and 
data developed as a part of this study are described in the following paragraphs: 

12. 2.2.1 Sand Placements. The project area including Point Lookout, Hempstead Beach 
and Lido Beach has received beach nourishment on numerous occasions since the early 
1950's. A summary of these events is shown in Table 2-1. 

Table 2-1 
Sand Placement Summary 

/ Year 1 HempsteadIPoint / Hempstead Beach 1 Lido Beach 

1956 
1962 

13. 2.2.2 Shoreline Position Data. In order to investigate the shoreline changes in the 
study area, recent aerial photography was obtained along with available mean high water 
shoreline maps dating back to 1909. Mean high water shoreline positions from these sources 
were then compiled in a historical shoreline change map using the May 1998 topographical 
survey as a base map. The resulting historical shoreline map is shown in Figure 2-3. Analysis 
of Figure 2-3 indicates a significant variability in the shoreline position in the Point Lookout and 
Hempstead Beach area with increasing stability in shoreline position moving to the west into 
Lido Beach and Long Beach. Analysis of the more recent shorelines from 1990 to 1998 
identifies the development of the weldment in the Hempstead Beach area which is believed to 
be the result of sand bypassing from the Jones Inlet area. 

. , - - -  

14. 2.2.3 Beach Profiles. Beach profile data are available from 1991 to 1997 along the 
study area. Proceeding from west to east, Figures 2-4 to 2-9 illustrate the variation of each 
beach profile over the 7-year period. A spring profile is denoted with a .s extension (with the 
year of the survey) and a fall profile is denoted with a .f extension (with the year of the survey). 

Lookout 

1990 
1994 
1996 
Total 1956-1996 

(Offshore) 

387,000 
i 703,000 
458,900 
2,641,900 

100,000 
40,000 

731,000 140,000 



The figures illustrate beach profile shapes and characteristics that have been relatively constant 
at profiles 180-200 except for post-winter recession of the berm and the presence of a typical 
offshore bar. The profiles within the weldment area, profiles 160-172, exhibit accretion at the 
beach face and berm as the weldment has grown and widened. 

15. The examination of beach profile data suggests that west of the ebb shoal attachment 
(weldment) area, west of profile 182, the beach profiles exhibit relatively constant features and 
shapes both spatially and temporally. However, since 1992, the weldment area has accreted 
and widened considerably, increasing the storm protection. East of profile 160, tidal currents 
dominate the coastal processes. This process is not represented using the representative 
beach profiles or numerical modeling analyses presented in the Feasibility Study. 

16. 2.2.4 Wave Data. The Feasibility Study (1995) utilized the 20-year time series of 
hindcasted wave heights, periods and angles from the Wave Information Study (WIS) station 73 
for the period 1956-1975 (Hubertz et al. 1993). This station is location at 40.50 degrees North 
Latitude and 73.75 degrees West Longitude in about -18m water depth. These data were used 
for shoreline change modeling as well as for estimated extreme storm wave heights up to the 
500-year level. The data were developed at 3-hour intervals. The updated WIS hindcast for the 
period 1976-1993 was not available at the time of the Feasibility Study. The WIS data sets had 
very little validation against measured data, especially in the Long Island area. NOAA buoy 
44025 was installed in 1991 at a location approximately 20 miles south of Fire Island Inlet and 
measures waves that are representative of incident conditions off the coast of Long Beach 
Island. The buoy is located at about 40.25 degrees North Latitude and 73.30 degrees west 
Longitude, or about 38 nautical miles southeast of WIS station 73. 

17. A comparison of the bulk wave parameters reported by the buoy for the 1991-1997 time 
period with the wave statistics used in the Feasibility Study are shown in Tables 2-2 and 2-3. 
The comparison tables indicate the following: 

The measured mean annual wave heights are about 25% higher than in the 
Feasibility Study 

The measured mean annual peak wave periods are about 1.3 seconds less than 
in the Feasibility Study 

The range of measured mean annual wave directions are essentially the same 
as in the Feasibility Study 

Every measured maximum annual wave heights except one exceeds the 
Feasibility Study maximum annual wave height while peak periods are about the 
same as in the Feasibility Study 

Measured wave directions exhibit a greater percentage of occurrence from the 
easterly quadrants than in the Feasibility Study, possibly indicating a higher 
longshore sediment transport rate to the west. 



Table 2-2 Comparison of Wave Statistics at Buoy 44025 to Feasibility 

18. 2.2.5 Stage-Frequency Curves. Extreme water levels were required as input 
parameters for cross-shore transport and flooding analysis in the Feasibility Study. Total water 
levels (storm surge plus astronomical tide) were extracted from the astronomical tide and surge 
database produced during the New York District's Fire lsland to Montauk Point (FIMP) study 
(Butler and Prater 1986, Butler and Hardy 1986, Prater et al. 1984). This work was developed 
by the Waterways Experiment Station. 

1997 
Feasibility 

Study 
Hindcast 
for this 
Report 

19. Since the Feasibility Study in 1995, the Coastal and Hydraulics Laboratory (CHL) 
has completed a detailed analysis of the frequency of extreme water levels along the southern 
shore of Long lsland (Sheffner, Butler, Mark and Chou, in press). This was performed for the 
New York District's Fire lsland to Montauk Point Reformulation Study (REFIMP). A comparison 
of this recent work with that used in the Feasibility Study is presented in Figure 2-10. The curve 

1.0 

1.3 

-- 

-- 

8.40 

7.14 

135-150 

135-150 

5.70 

9.1 

12.50 

12.50 



used in the Feasibility Study was simply stated as having been derived at the offshore boundary 
of the SBEACH simulations (Rosati, Smith, Smith and Carson, 1994). The 1996-draft REFIMP 
curve was developed at a location at approximately the -15ft contour just seaward of Jones 
Inlet. The new curve nearly overlays the curve used in the Feasibility Study except at the 200- 
year level, where the new extreme total water exceeds the Feasibility Study level by about 0.9 
feet. 

20. 2.2.6 Long Term Erosion Rates. Figure 2-3, showing the Mean High Water shorelines 
in the study area from 1909 to 1998, was analyzed to develop long-term erosion rates for three 
regions in the area. Region 1, 2,550 ft in length, consists of the three-groin region adjacent to 
Jones Inlet. Region 2, 5,000 ft in length, consists of the Hempstead Park shoreline. Region 3, 
11,000 A in length, consists of the Lido Beach shoreline. Annual shoreline change rates were 
developed for various time periods as shown in Figure 2-1 1 to 2-15. A summary of the shoreline 
change rates by region is presented in Table 2-4. 

Table 2-4 
Shoreline Change Summary 

Point Lookout Hempstead Beach Lido Beach 

Time Period 

1909-1 926 +59.5 Wyr -7.2 Wyr -27.2 Wyr 

1926-1933 +32.2 Wyr +37.5 Wyr -6.1 Wyr 

1933-1 963 -2.6 Wyr +22.8 Wyr t9.6 Wyr 

1963-1 990 
W/ beach fills +2.0 Wyr -1.7 Wyr 
wlo beach fills - 5.4 Wyr -9.1 Wyr 

+6.4 Wyr 

1990-1 998 
W/ beach fills -7.1 Wyr +20.4 Wyr c8.2 Wyr 
wlo beach fills -24.6 Wyr +2.9 Wyr 

21. Analysis of Figures 2-1 to 2-15 and the summarized data in Table 2-4 indicates that 
during recent years significant accretion has taken place in the western portion of the project 
area, especially in the area of the ebb shoal attachment point (the weldment). To the east of the 
weldment, beach erosion has continued to occur, endangering shorefront bath house and 
parking facilities. Hempstead Beach and Lido Beach have benefited significantly from the beach 
fills placed during the time periods evaluated. Since 1933, Lido Beach has experienced a 
noticeable degree of shoreline stability and has accreted as sand from the ebb shoal attachment 
point and the beach fills has been transported west. Only in the extreme western portion of Lido 
Beach has there been slight shoreline recession since 1990. Based on these trends, it is 
anticipated that beach erosion will continue to the east of the weldment and shoreline stability 
will continue in Lido Beach. 



22. 2.2.7 Influence of Tidal Current. The influence of tidal current is important, and can be 
the dominant forcing, along coastal areas adjacent to an inlet. No quantitative information about 
the currents at Jones lnlet and Long Beach Island were available; however, the recognition of 
the importance of tidal currents resulted in both field measurements and numerical model 
investigations in this project. 

23. On October 6, 1998, a field measurement investigation of the distribution and magnitude 
of tidal currents was performed using an Acoustic Doppler Current Profiler (ADCP) deployed 
from a work boat. Current measurements provided observations of the temporal and spatial 
variability of the flow regime during a single spring tidal cycle. The survey was designed to 
observe tidal flow through Jones Inlet, as well as observe the fate and evolution of the tidal jet 
exiting the inlet as it collided and mixed with the prevailing east-to-west longshore flow. A 
spring tidal condition was chosen so that the astronomical influences would be most 
pronounced. 

24. During the survey, tidal currents through the inlet reached maximum speeds of 
approximately 150 cmlsec (3 kts) during the flood tide, and maximum ebb speeds of 
approximately 175 cmlsec (3% kts). On that day, Jones lnlet could be described as a 'flood 
dominant' system, characterized by a higher discharge during the flood phase. The flood tide 
entered the inlet initially along the downcoast side (western side) before spreading evenly 
through the entire throat region. The onset of ebb tide was sensed initially along the upcoast 
(eastern) edge of the inlet. 

25. During the survey, a persistent current flowing east to west was observed south of the 
east jetty. This current was variable, perhaps modified by tidal forcing, but in general was 
consistently directed to the west. Evidence that the tide enters the study region from the east 
was presented as a gradual curvature of the flow field around the east jetty and into the inlet 
during flood tide. During ebb tide, the longshore flow mixed with the exiting tidal jet to deflect 
offshore flow vectors to the southwest. 

26. Measurements in nearshore regions to the west of the inlet were complex and highly 
variable. In general, currents during the flood phase were directed alongshore towards the inlet, 
while ebb flow was directed to the west. 

27. The field data indicated that, although currents were not of sufficient magnitude to merit 
the use of a wave model with wave-current interaction, there was a well-defined boundary 
between an area with a relatively simple open coast environment and one dominated by the 
inlet tidal currents. The boundary apparently was at the ebb shoal attachment point 
("weldment"). Further, more qualitative, examination was performed with a finite-element 
numerical circulation model, ADCIRC, that had already been set up for the Long Island coast by 
CHL. 

28. Figures 2-16 and 2-17 show general circulation patterns predicted by the numerical 
model for a typical spring tide similar to that measured in the field. The patterns are similar to 
those measured and the magnitudes of the currents were generally and successfully compared. 
Based upon these observations, it was concluded that the project area west of the weldment 
can be adequately represented by numerical models that are available for open coast 
applications without the complications caused by adjacent tidal inlets. However, the area east 
of the weldment could more accurately be examined by models that account for the dominance 
of current and inlet-induced circulation patterns. 



2.3 Feasible Alternatives For Reanalysis Design At Point Lookout, Lido Beach and 
Hempstead Beach 

29. The following preliminary design alternatives for beach erosion control and storm 
damage protection for the 18,000 If of the easternmost segment of the total project area 
(referred to as the project area in this Section) were developed in conjunction with New York 
District, CHL and New York State personnel and local officials from the Town of Hempstead and 
the City of Long Beach: 

30. 2.3.1 Alternative Plan 1- Beach Nourishment. This alternative, shown in Figure 2-18, 
consists of the placement of beach fill from an offshore borrow source in order to widen and 
stabilize the existing beach profile with a dune and berm fill from Point Lookout west to the 
eastern section of Long Beach (approximately 18,000 If). This plan includes a berm width of 110 
ft at elevation +I0 ft NGVD with a shore slope of 1 on 25 for the easternmost 5,500 If of the 
project, a 1.500 If transition, thence a 1 on 35 slope for the remaining 11,000 If. The dune crest 
elevation is +I5 ft NGVD for a crest width of 25 ft with 1 on 5 side slopes on the landward and 
seaward sides. The total sand fill quantity is 2,845,300 cy including tolerance, overfill and 
advanced nourishment and will add between 100 and 400 ft of design beach at 0.0 ft NGVD to 
the existing beach. Periodic nourishment, estimated at 544,100 cy every 5 years is planned to 
be placed to maintain the design profile. 

31. 2.3.2 Alternative Plan 2 - Beach Nourishment With (6) Groins At 1200 FT Intervals 
(Recommended Plan from Feasibility Report). This alternative, shown in Figure 2-19, 
provides the same beach restoration plan as described above with the addition of 6 stone 
groins, each 700 If, spaced at equal intervals of 1,200 ft The total length of groin construction is 
4,200 If. 

32. 2.3.3 Alternative Plan 3 - Beach Nourishment With (12) Groins At 1200 FT 
Intervals With Tapered Transition At Westerly End. This alternative, shown in Figure 2-20, 
provides the same beach restoration plan as described above with the addition of 12 stone 
groins, spaced at equal intervals of 1,200 ft with a 6 degree tapered transition at the westerly 
end. The total length of groin construction is 6,925 If 

33. 2.3.4 Alternative Plan 4 - Beach Nourishment With (6) Groins At 1200 FT Intervals 
With Tapered Transition At Westerly End. This alternative, shown in Figure 2-21, provides 
the same beach restoration plan as described above with the addition of 6 stone groins, spaced 
at equal intervals of 1,200 ft with a 6 degree tapered transition at the westerly end. The total 
length of groin construction is 3,475 If. 

34. 2.3.5 Alternative Plan 5 - Beach Nourishment With (16) Groins At 900 FT 
Intervals. This alternative, shown in Figure 2-22, provides the same beach restoration plan as 
described above with the addition of 16 stone groins, spaced at equal intervals of 900 ft with a 6 
degree tapered transition at the westerly end. The total length of groin construction is 9,400 If. 

35. 2.3.6 Alternative Plan 6 - Beach Nourishment With (6) Groins At 1200 FT 
Intervals. This alternative, shown in Figure 2-23, provides the same beach restoration plan as 
described above with the addition of 3 stone groins at the eastern end of the project area, 
spaced at equal intervals of 1,200, each with a length of 700 If. Three additional stone groins 
are provided at the western end of the project area, spaced at equal intervals of 1,200, each 
with a length of 400 If. The total length of groin construction is 3,300 If. 



36. Two additional plan alternatives were developed during the course of the work. These 
plans, Alternative 3A-D and Alternative 4A, are presented in Section 5.1.4. and Section 9.1, 
respectively, in the report entitled "Technical Reanalysis of the Shoreline Stabilization 
Measures Eastern Portion of Long Beach Island, New York", March 2000" and in Figure 2- 
24 and Figure 2-25, respectively. 

2.4 Shoreline Change Modeling (West of the Weldment) 

37. Shoreline change modeling was performed to determine the future position of the 
shoreline. Two different modeling packages were used to provide confirmation of conclusions 
concerning the preferred alternative for this project. 

38. 2.4.1 Application of GENESIS Model. GENESIS (GENEralized model for amulating 
Shoreline change) was used to describe the long term planform evolution of the beach in the - 
course of its approach to equilibrium in response to imposed wave conditions, boundary 
conditions, configurations of coastal structures, and other engineering activities. GENESIS is 
well suited for quantitative and systematic evaluation of the proposed groinslbeach nourishment 
and the effects along the study area shoreline. GENESIS provides a framework for evaluating 
alternative designs and optimizing the selected design. 

39. 2.4.2 Nearshore Wave Transformations Using STWAVE. Shoreline change modeling 
requires as input a wave time history of height, period and direction at discrete points along a 
nearshore reference line. A wave transformation matrix for application to the offshore wave 
database was constructed along the nearshore reference line using a Corps of Engineers finite- 
difference directional spectral wave model STWAVE . 

40. For the present application, STWAVE was set up on a regular square grid system 
aligned in the north-south direction (the x-axis of the model is positive toward the north). The 
grid includes 51 elements in the north direction and 76 elements in the east direction. The 
bathymetry was developed by gridding a data set that combined information from the GEODAS 
database (chart information from NOAA's web site), 1998 beach profile data, and 1998 inlet 
survey data compiled by the New York District. The STWAVE grid coverage and model 
bathymetric contours are illustrated in Figure 2-26. 

41. The nearshore reference line in Figure 2-26 extends approximately along the -19.7ft (- 
6m) NGVD contour except over the ebb shoal attachment ("weldment"). 

42. The output from the offshore wave model was scanned to extract representative wave 
spectra for the range of incident wave height, period and direction. Those spectra were 
transformed to the nearshore reference line, where at each point the resulting integrated wave 
height, wave period and wave direction were archived. These data were converted to the 
GENESIS nearshore wave transformation matrix (NSW) format for input to that model. 

43. 2.4.3 Validation of GENESIS Model. The GENESIS model was set up with 238 
alongshore calculation cells at a grid spacing of 100 feet as shown in Figure 2-27. The model 
reach extended from Groin 3 (G3) at cell 18 to Groin 41 (G41) at cell 220 in Long Beach. The 
simulations started at grid cell 18 with gated boundary conditions at G3 in Point Lookout and at 
G41 at the western end of the study area. A gated boundary condition is represented by the 
location of a groin or jetty on the boundary which results in the regulation of the amount of sand 
that can pass the boundary. The groinljetty thus acts as a selective "gate". 



44. The calibration effort was conducted for the interval April 18. 1990 to May 28, 1998 using 
measured shoreline data from field surveys for these dates. The wave data used in the 
calibration effort consisted of hindcast data from 1990 to 1996 with the value of the time step in 
the wave data file at 3 hours. 

45. The initial GENESIS configuration for the calibration simulations was as follows: 
3 beach fills were included and treated as added berm widths in July 1990, 

March 1994 and January 1996 
1 diffracting groin was located at cell 18 (G3) and 7 non-diffracting groins were 

located at cells 172, 181, 189, 196, 204, 212 and 220 
initial groin permeabilities were 0.8 based on prior CERC investigation 

46. Following the completion of numerous initial calibration simulations, the importance of 
sand bypassing from Jones lnlet became evident. These simulations, analysis of the shoreline 
change maps and input from various personal observations indicated that bypassing played an 
important role in the development and stability of the shoreline weldment feature to the west of 
Point Lookout. To investigate the rate and frequency of the bypassing, a sediment budget 
analysis was conducted. For this analysis, four control volumes were developed including 1) 
Jones Inlet, 2) Point Lookout, 3) HempsteadBeachILido Beach and 4) Long Beach. 

47. A summary of shoreline and sand volume changes was developed for four regions in the 
study area for various time periods between 1909 and 1998: 

Region 1- Point Lookout (1900 If. from Jones lnlet to G3) 
Region 2- Hempstead Beach (1 1,900 If. from G3 to G54) 
Region 3- Lido Beach (4,100 If. from G54 to 18,000 If. study limit) 
Region 4- Long Beach (> 18,000 If.) 

48. Control volumes were set up for the study area as shown in Figures 2-28 to 2-39 
corresponding to the four regions. Beach fill and shoreline volumetric changes were added to 
the control volumes based on the data available for varying time periods. 

49. GENESIS was set up with the grid starting in the Jones Beach area with the jetty 
included in the model as a diffractive structure. The shoreline was modeled as a continuous 
shoreline from the jetty to Groin 1 (GI) in Point Lookout. The objective of this setup was to get 
an idea of the quantity of longshore transport that could be transported to the Jones lnlet area 
and the sheltering effects of the Jones Beach shoreline and jetty on the transport rates in Point 
Lookout. The groins in Point Lookout and the groins in Lido Beach were also included in the 
model with assumed permeabilities. 

50. The model was then run for each of the wave years from 1987 through 1996 and the lefl 
transport and right transport at each of the control volume boundaries was averaged and added 
to the control volumes for the various time periods. The transport shown in Figures 2-28 to 2-39 
is the transport calculated by GENESIS except the right transport at the Jones lnlet jetty was 
increased to 400,000 cylyr which is the average transport predicted along the shoreline east of 
the jetty. Originally, the jetty was modeled with a permeability = 0 which blocked all transport to 
the inlet. Given the accretion along that shoreline and the discussion in the 1995 Feasibility 
study, it was assumed that a significant amount (if not all) of the transport was bypassing the 
jetty and being transported to the inlet's shoals. 



51. The control volumes were then balanced with estimates of inlet shoaling and welding 
from the offshore area for the various time periods. This exercise essentially indicated that to 
get the control volumes to balance, significant rates of welding must occur given the 
assumptions made in the setup. From this evaluation, it was concluded that during the period 
from April 18, 1990 to May 28, 1998 the bypassing rate required to balance the Hempstead 
Beach control volume was 328,000 cy./yr. For the period from April 4, 1984 to April 18, 1990 the 
bypassing rate required to balance the Hempstead Beach control volume was 184,000 cy./yr. 

52. Additional trial calibrations (approximately 75) were then conducted using various 
combinations of the above calibration parameters. The results of the final calibration are 
presented in Figure 2-40. These results were selected to be the most representative of actual 
shoreline evolution from 1990 to 1998. 

53. Following the completion of the calibration effort, verification of the calibrated model was 
conducted using measured shoreline data from an independent time period. This verification 
effort was conducted from April 4, 1984 to April 18, 1990 using field survey measured shoreline 
data. 

54. The initial GENESIS configuration for the verification simulations included: 

238 alongshore calculation cells at a grid spacing of 100 feet 
simulations started at grid cell 18 with a gated boundary condition at G3 and at 

the western end 
1 beach fill was included and treated as added berm width in April 1985 
1 diffracting groin was located at cell 18 (G3) and 7 non-diffracting groins were 

located at cells 172, 181, 189, 196, 204, 212 and 220 
groin permeabilities were 0.0 for G3 and 0.4 for the remaining groins based on 

the model calibration 

55. The preliminary verification efforts concentrated on varying the sand bypass rates from 
Jones Inlet to reproduce the weldment and varying the beach fill location along the project area 
shoreline. A number of trial verification simulations (approximately 9) were conducted using 
various combinations of these parameters. 

56. The results of the final verification are presented in Figure 2-41. These results were 
selected to be the most representative of actual shoreline evolution from April 4, 1984 to April 
18, 1990. 

57. 2.4.4 Simulation of Feasible Alternatives. Following the calibration and verification of 
the model, prediction of the future positions of the shoreline for alternative shoreline stabilization 
desians were simulated. The simulations were conducted with the same model oarameters 
use i in  the calibration simulation. The without-project condition was simulated by t h i  GENESIS 
model followed bv simulations of each ootential engineering alternative. The oredicted 
shorelines for the-various alternatives were then compared t i t h e  without-project 'result to 
assess relative changes and impacts due to that alternative. 



The following simulations were conducted: 

Without Project - (No Action) 
Alternative Plan 1 - Beach Nourishment 
Alternative Plan 2 - Beach Nourishment With (6) Groins At 1200 FT Intervals 
Alternative PIan 3 - Beach Nourishment With (12) Groins At 1200 FT Intervals 

With Tapered Transition At Westerly End 
Alternative PIan 4 - Beach Nourishment With (6) Groins At 1200 FT Intervals 

With Tapered Transition At Westerly End 
Alternative Plan 5 - Beach Nourishment With (16) Groins At 900 FT Intervals 
Alternative Plan 6 - Beach Nourishment With (6) Groins At 1200 FT Intervals 

58. The predicted shorelines from the 5 year simulations from 1998 to 2003 for each of the 
alternative plans are presented in Figures 2-42 to 2-47 including the without project predicted 
shorelines for both with bypassing and without bypassing from Jones Inlet. Based on the 
sediment budget analysis and the final calibration of the GENESIS model, the with-bypassing 
scenario is considered to be the most probable existing and future scenario for the study area. 
The predicted shoreline change rates for each alternative versus the without project simulation 
are presented in Figures 2-48 to 2-58. The results of these simulations are discussed in the 
following paragraphs. 

59. The preceding analysis compares the performance of Alternatives 2-6 with the without- 
project alternative to identify positive or negative impacts of each alternative in the major project 
reaches. Based on this analysis, Alternatives 3, 5, and 6 are predicted to cause increased 
erosion rates west of Groin 48. This predicted result is due to the location of groins at the 
western end of the project area in each of these alternatives which results in a decrease in 
longshore sediment transport to the area west of Groin 48. In addition. Alternatives 3 and 5 
which include groins immediately east of West Lido Beach also result in predicted increased 
erosion in West Lido Beach. 

60. Overall, the modeling results indicate that Alternatives 2 and 4 provide the best 
performance with Alternative 2 having a slight negative impact in the Lido Beach area. This 
negative impact is a result of the full length groins in Alternative 2 versus the tapered length 
groins along the west end of Alternative 4 which allow more longshore sediment transport to 
reach the Lido Beach area. With the proposed tapered groins, the modeling analysis does not 
predict adverse impacts west of the weldrnent and Lido Beach for Alternative 4. 

61. 2.4.5 Simulation of Alternative 3 With Overfilling. As discussed in Section 5.1.3, 
preliminary evaluation of the results of the simulation for Alternative 3 with proposed groins 
throughout the project area (12 groins at 1200 R intervals) indicated potential adverse downdrift 
impacts. To investigate this potential impact, overfilling of the western groin compartments in 
this plan were modeled to offset the potential negative impact of the full groin field on the City of 
Long Beach. To accomplish this, GENESIS runs were conducted for various fill configurations 
for the westernmost groin compartments in Alternative 3 as shown in Figure 2-59. For each 
alternative, the shoreline was filled out to near the seaward ends of the proposed groins. The fill 
configurations for each alternative were as follows: 

0 Alternative 3A - Fill in compartments 1-6 
Alternative 38 - Fill in compartments 3-6 
Alternative 3C - Fill in compartments 4-6 
Alternative 30 - Fill in compartments 5-6 



62. The shoreline changes for each of these simulations are presented in Figures 2-60 and 
2-61. From these simulations, it appears that Alternative 3D, overfilling of the two westernmost 
compartments successfully reduced losses west of the groin field to less than without-project 
rates. Alternative 3C, overfilling of the three westernmost compartments successfully eliminated 
losses west of the groin field during the 5 yr. simulation. 

2.5 Application of  the DHI Shoreline Change Model. 

63. In order to provide additional confirmation of shoreline change modeling, the Danish 
Hydraulic Institute's MIKE21 and LITPACK modeling systems were applied to the Long Beach 
Island. Similar to GENESIS, the LITPACK modeling system was used to describe the long term 
planform evolution of the beach in the course of its approach to equilibrium in response to 
imposed wave conditions, boundary conditions, configurations of coastal structures, and other 
engineering activities. 

64. 2.5.1 Nearshore Wave Transformations Using NSW. The DHI shoreline change 
model also requires the calculation of a wave time history of height, period and direction at 
discrete points in the nearshore area. This transformation was performed using DHl's 
nearshore spectral wave model MlKE 21 NSW (Nearshore Spectral Wave). This model 
describes the propagation, growth and decay of short-period waves in nearshore areas. MlKE 
21 NSW is a steady-state model that represents a wave spectrum using a two-parameter 
function spread over a discrete number of wave directions. 

65. The output from the hindcasted offshore wave model was scanned to extract 
representative wave spectra for the range of incident wave height, period and direction. These 
data were converted to the input to the NSW model, which in turn produced transformed 
nearshore wave data for the LITPACK model. 

66. 2.5.2 Validation of LITPACK Model. Based on the sediment budget results, the 
Coastline Evolution model LITLINE was setup in the area of study. The objective of this 
modelling exercise is to predict the coastline evolution at the western side of Jones Inlet. 
Figures 2-62 and 2-63 present an overview of the study area. 

The calibration effort was conducted from April 18, 1990 to May 28, 1998 using 
measured shoreline data from field surveys for these dates for Long Beach Island 
only. The wave information used in the calibration effort consisted of hindcast data 
from 1990 to 1996 with the value of the time step in the wave data file at 3 hours. 

67. As with GENESIS, following the completion of numerous initial calibration simulations, 
the importance of sand bypassing from Jones Inlet became evident. These simulations, analysis 
of the shoreline change maps and input from various personal observations indicated that 
bypassing played an important role in the development and stability of the shoreline weldment 
feature to the west of Point Lookout. Bypassing rates were varied. Case A assumes no sand 
bypassing via the weldment, Case B assumes a bypassing rate of 125,000 cu m (163,000 cu 
yd) per year, and Case C assumes a bypassing rate of 250,000 cu m (327,000 cu yd) per year. 
The difference in the results as a function of bypassing rate primarily affects the evolution of the 
weldment area, where the sand is entering the project area. The sediment entering the area is 
transported downdrift of the weldment, also affecting the evolution of the modeled shoreline. 
The results indicate the best fit to the measured coastline is achieved with case C. Figure 2-64 
presents the results of the calibration. 



68. Following the completion of the calibration effort, verification of the calibrated model was 
conducted using measured shoreline data from an independent time period. This verification 
effort was conducted from April 4, 1984 to April 18, 1990 using field survey measured shoreline 
data. The wave data used for the verification consisted of hindcast data from 1987 to 1990 with 
the time step in the wave data file at 3 hours. The external wave model NSW was used to 
produce wave data in the nearshore area. The calculated April 18, 1990 shoreline position was 
compared with the measured April 18, 1990 shoreline position to evaluate the verification effort. 
The verification simulation produced reasonable agreement with the measured shoreline, 
including the weldment area. Figure 2-65 presents the results of the verification. The modeled 
shoreline is slightly landward of the measured shoreline in the western reaches of the project 
area, which is a different result than that produced in the calibration. However, the overall 
model performance in the combined calibration and verification exercises is considered to be 
acceptable. 

69. 2.5.3 Simulation of Feasible Alternatives. Following the calibration and verification of 
the model, prediction of the future positions of the shoreline for alternative shoreline stabilization 
designs were simulated. The simulations were conducted with the same model parameters 
used in the calibration simulation. The without-project condition was simulated, followed by 
simulations of each potential engineering alternative. The predicted shorelines for the various 
alternatives were then compared to the without-project result to assess relative changes and 
impacts due to that alternative. The simulations were conducted for a 5-year period starting from 
the May 28, 1998 measured shoreline position. The wave data time series consisted of hindcast 
wave data for the 5 years 1991, 1993-1 996. 

The following simulations were conducted: 

Without Project - No Action 
Alternative Plan 1 -Beach Nourishment 
Alternative Plan 2 - Beach Nourishment With (6) Groins At 1200 FT Intervals 
Alternative Plan 3 - Beach Nourishment With (12) Groins At 1200 FT Intervals 

With Tapered Transition At Westerly End 
Alternative Plan 4 -Beach Nourishment With (6) Groins At 1200 FT Intervals 

With Tapered Transition At Westerly End 
Alternative Plan 5 - Beach Nourishment With (16) Groins At 900 FT Intervals 
Alternative Plan 6 - Beach Nourishment With (6) Groins At 1200 FT Intervals 

70. The predicted shorelines from the 5 year simulations from 1998 to 2003 for each of the 
alternative plans are presented in Figures 2-66 to 2-71. 

71. 2.5.4 Results and Recommended Plan. Two shoreline change modeling systems were 
applied to the Long Beach project area to provide a basis for choosing a recommended plan. 
The application of two models are viewed as two "tools" for reaching an engineering decision, 
as well as to discern whether two systems can confirm or contradict each other. 

72. The GENESIS model was used to analyze the potential effects of the engineering 
alternatives in a variety of ways. In order to summarize the results for assessment, the 
GENESIS output is summarized in Table 2-5 (with bypassing via the ebb tidal shoal to the 
beach) and in Table 2-6 (without bypassing). The tables compare the performance of 



alternatives 2-6 with the without-project alternative to assess positive or negative impacts in the 
major project reaches. A review of the tables indicates the following: 

Alternatives 3, 5, and 6 cause increased erosion rates west of Groin 48 
Alternatives 3 and 5 cause increased erosion in West Lido Beach 
Alternatives 2 and 4 provide the best performance; however, alternative 2 has a 

slight negative impact in the Lido Beach area 
With or without bypassing, alternative 4 provides no projected adverse impact 

west of the weldment and Lido Beach. 

Table 

F 
Lido Beach w 

I West Lido / 

I and West / 

5. GENI 
reline c 
Genesi 
s Cells 
20-45 

45-90 

90-130 

130- 
I65 
165- 
$80 

Di 

IS Results for Lons Beach Island Alternatives With Bv~ass ing  
mge & annual volume change in cu ydlyr in major project reaches) 
Without I Alt. 2 1 Alt. 3 1 Alt.4 1 Alt. 5 1 Alt. 6 1 
Project I 
-31'lvr I -4'lvr I -4'lvr I -4'lvr I -2'lvr I -5'lvr 

: Gray = increased erosion o r  lessened accretion 
Light Gray = lessened erosion or increased accretion 

Table 2-6. GENESIS Results for Lonn Beach Island Alternatives Without B v D ~ s s ~ ~ ~  
(average shoreli~ 

/ Genesi 

Beach 
Groin 48 
and West 

Da 
Lig 

! change & volume change in cu ydlyr in major project reaches) 
Without I Alt. 2 1 Alt. 3 1 Alt. 4 1 Alt. 5 1 Alt. 6 1 
Project 1 
4 6 1 r  1 -151r 1 -15lvr 1 -16'1vr 1 -13'1vr 1 -16'1vr 

i Gray = increased erosion or lessened accretion 
t Gray = lessened erosion or increased accretion 

73. A review of the maximum erosion that occurred during the 5-year simulations within 
each project reach yields similar observations of performance and impacts. Pertinent values by 
project reach are presented in Tables 2-7 and 2-8. 
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Alternatives 3, 5, and 6 cause increased erosion rates west of Groin 48 
Alternatives 3, 5, and 6 cause increased erosion in West Lido Beach 
All alternatives provide positive impacts in the weldment and Lido Beach 
Alternative 4 provides no projected adverse impact west of the weldment and 

Lido Beach. 
Alternatives 2 and 4 reduce the maximum eroded shoreline position. 

Table 2-7. GENESIS Results for Lonq Beach Island Alternatives With Bvpassing 
(maximum shoreline change in ft during 5yr simulation in major project reaches) 

I / Genesis I Without I Alt. 2 I Alt. 3 Alt. 4 I Alt. 5 I Alt. 6 I 
I Cells I Project / 

Hempstead 1 20-45 1 -50' ( -20' 1 -20' 1 -20' 1 -15' 1 -20' 

Dark Gray = increased erosion or lessened accretion 
Light Gray = lessened erosion or increased accretion 

Table 2-8. GENESIS Results for Lonq Beach Island Alternatives Without Bypassing 
(maximum shoreline change in ft during 5yr simulation in major project reaches) 

I Genesis I Without I Alt. 2 / Alt. 3 I Alt. 4 / Alt. 5 I Alt. 6 I 
1 Cells 1 Project I 

Hemastead 1 20-45 1 -65' 1 -25' 1 -25' 1 -25' 1 -25' / -25' 

Dark Grav = increased erosion or lessened accretion < 

Light Gray = lessened erosion or increased accretion 

74. A comparison of GENESIS and LITLINE results for the same project reaches is 
presented in Tables 2-9 and 2-10 for average shoreline change and maximum recession during 
the 5-year simulations. Because of the differences in numerical models and independently- 
calibrated parameters, there are some differences in the absolute values of the results, 
especially in the Hempstead region. However, we are not analyzing the Hempstead area as 
part of the shoreline change modeling because it is more appropriately modeled in Section 6. 



75. Despite the differences in the absolute values of shoreline changes, the models yield 
similar conclusions concerning the performance of the engineering alternatives. For average 
shoreline change in the 5-year period: 

Alternatives 3, 5, and 6 cause increased erosion rates west of Groin 48 
Alternatives 3 and 5 cause increased erosion in West Lido Beach 
Alternatives 2 and 4 provide the best performance; however alternative 2 has a 

slight negative impact in the Lido Beach area 
With or without bypassing, alternative 4 provides no projected adverse impact 

west of the weldment and Lido Beach. 

(Cut) 
Weldment Area 

76. A review of the maximum shoreline recession during the 5-year period, again the results 
are consistent: 

Alternatives 3, 5, and 6 cause increased erosion rates west of Groin 48 
Alternatives 3, 5, and 6 cause increased erosion in West Lido Beach 
All alternatives provide positive ~mpacts in the weldment and Lido Beach, except 

alternative 6 
Alternatives 2 and 4 appear to provide positive performance in reducing 

maximum eroded shoreline position. 
Table 2-9. GENESIS and LITLINE Results for Lonq Beach Island Alternatives With 

Bvpassing 
(average shoreline change in 5yr simulation in major project reaches Wyr) 
(note that shoreline changes are given for both models: GENESISILITLINE) 

Lido Beach 

West Lido 
Beach 

Groin 48 and 
West 

Hempstead 

Light ~ r a i  = lessened erosion or increased accretion 

Alt.2 

-41+26 

Genesis 
Cells 
20-45 

Without 
Project 
-311+20 

Alt.3 

-41+21 

Alt.4 

-4/+26 

Alt.5 

-21+26 

Alt.6 

-5/+21 



Table 2-10. GENESIS and LITLINE Results for Lona Beach Island Alternatives With 
Bypassing 

(maximum shoreline change in 5yr simulation in  major project reaches Wyr) 
(note that shoreline changes are given for both models: GENESISILITLINE) 

I Genesis / Without I Alt. 2 1 Alt. 3 I Alt. 4 I Alt. 5 I Alt. 6 I 
Cells I Project / 

Hempstead / 20-45 1 -501-18 1 -201- 1 -201- 1 -201- 1 1517  1 -201- 

Dark Gray = increased erosion o r  lessened accretion 
Light Gray = lessened erosion o r  increased accrefion 

77. From this assessment of shoreline change models for areas west of the weldment, it is 
concluded that Alternative 4 appears to provide positive long-term stabilization impacts in the 
weldment and Lido Beach areas while avoiding downdrift negative impacts to West Lido Beach 
and Long Beach. 

78. Assuming that bypassing continues, the weldment feature is expected to remain stable 
generally in its existing location. Alternative 4 includes three (3) groins in the weldment area that 
will require excavation for construction and will be substantially buried following construction 
and non-functional as shoreline erosion control measures. The primary purpose of these groins 
will be to stabilize the shoreline in this area if the weldment migrates from its existing location or 
substantially decreases in volume due to a cessation of bypassing from Jones Inlet. Until these 
events occur, the construction of the westernmost three groins is not required and should be 
considered for deferred construction in the future on an as needed basis. 

2.6 Circulation and Sediment Transport Modeling East of  the Weldment 

79. Based upon applications of the shoreline change models and the investigation of 
hydrodynamic conditions along the eastern end of Long Beach Island, Long Island, New York, 
the most effective shore stabilization alternative with minimal downdrift impacts is a "modified" 
Feasibility Plan. This plan, also termed Alternative 4a, consists of seven groins constructed just 
to the west of Groin 3 at Point Lookout. The seven groins create 4 compartments that are 
approximately 800 feet in the alongshore direction and three compartments that are 1200 feet 
long. The original Alternative 4 plan provided for six groins creating six compartments of 
approximately 1200 feet in length. 

80. In this section, simulations of representative wave, tide and sediment transport 
conditions in this area are presented that were developed using the Danish Hydraulic Institute's 
MIKE21 modeling system. 

81. The modeling indicates that net sand transport is toward the west in the nearshore 
portion of the beach profile and toward the east further offshore. By carefully selecting sand 



budget cells that appropriately delineate these areas, it appears that Alternative 4a can reduce 
the rate of sand transport toward the west in the presently erosive area just west of existing 
Groin 3. This should increase the stability of that area and, according to the model results, help 
to confine any increase in erosion to the weldment area where onshore transport is expected to 
supply sediment. It should be recognized that groins can increase offshore transport during 
storms, which is not represented in these models. 

82. 2.6.1 Wave Model. Because of the complexity and time-consuming nature of the 
numerical modeling task in the vicinity of the inlet, the offshore wave model output was 
simplified into four representative wave conditions. The conditions were selected to represent 
the entire wave distribution based upon their large contribution to the total littoral drift within the 
project area. In addition, two storm cases and two "normal condition" cases were selected to 
provide insight into the coastal processes associated with these events. The four wave 
conditions selected were: 

Table 2-1 1 : Representative offshore wave conditions. 

83. In order to transform these wave conditions to the nearshore project area, a numerical 
model was used: the DHI parabolic mild slope model, MIKE 21 PMS. The main purpose of this 
model is to calculate very nearshore wave patterns that, in turn, provide radiation stresses to be 
used in the hydrodynamic model and integral wave parameters to be used in the sand transport 
model. 

84. The area modeled is shown in Figure 2-72. The area shown is discretized on grid 
spacings of 10m and 51-17 for the wave model, and the model orientation is turned such that the 
x-direction points in the direction of wave propagation. After the numerical simulations, the 
radiation stresses and integral wave parameters are transformed onto the hydrodynamic model 
grid for simulations at hourly intervals. 

85. 2.6.2 Circulation Model. In order to simulate the effects of currents generated by 
astronomical tides and wave radiation stresses, the MIKE21 HD (hydrodynamic) module was 
used. The hydrodynamic model is an unsteady two-dimensional finite-difference implicit 
formulation. The model includes wind stress, bottom stress, advection, wettingldrying, radiation 
stresses and various capabilities for driving the side boundaries. 

86. In order to generate offshore boundary and bay tides, tidal constituents were used. The 
modeling grids had 60m and 20m resolution, with the results of the 60m grid being saved and 
then used to drive the 20m grid at its boundaries. The grids are shown in Figures 2-73 
and 2-74. 



87. The hydrodynamic model was used to simulate the tidally-driven flows that occurred 
during the ADCP survey on October 6, 1998, which was a moderate spring tide with a range of 
approximately 6 feet. This tidal condition was used to generally verify the hydrodynamic model 
locally and to develop hourly circulation fields for calculating sediment transport. Current 
patterns early in the day of the ADCP survey are shown, as produced by the numerical model, 
in Figure 2-75. 

88. 2.6.3 Sediment Transport Modeling. Sediment transport patterns were calculated on 
the same grid as the hydrodynamic model using the DHI MIKE21 module ST (sediment 
transport). The integral wave parameters calculated with MlKE 21 PMS and the flow field 
calculated with MlKE 21 HD were used as input for the sand transport model. The median sand 
grain size, D5D was taken as 0.22rnm, corresponding to the average of the composite native 
beach median grain size. 

89. From these simplified simulations, the models are found to be in general agreement with 
f~eld data and observations of processes. The hydrodynamic model indicates that the net 
transport is northwards (into the bay) in the western part of the inlet, and towards the ocean in 
the eastern half of the inlet. The flood flow is stronger on the western half of the inlet, while the 
ebb flow is stronger on the eastern half of the inlet. The wave modeling indicates that during 
periods of significant wave action, intense wave breaking over the shoal causes strong wave- 
induced currents, which move the sand on the shoal towards the coast. Near the shoreline, a 
shifting nodal point (location of the nodal point changes with the wave conditions) is calculated. 
With the present configuration of the shoal, the rate of sand transport towards the coast 
(coastline of about 2km west of the inlet) is calculated to be greater than the sand losses due to 
the currents parallel to the shore. The sand transported toward shore from the shoal has 
flattened the beach profile, widening the shoal, but does not reach the shallower parts of the 
beach profile. Because of this, erosion still occurs west of Groin 3, since the alongshore sand 
losses occur closer to the shoreline. On the open coast, the sand transport rate due to tides 
alone is negligible compared to the sand transport rate in the presence of waves. However, the 
calculated sand transport rate in combined waves and tides is significantly higher than the sand 
transport rate calculated with waves alone. 

90. 2.6.4 Simulation of Alternative 4. In order to evaluate the feasibility of a proposed 
beach protection scheme west of Jones Inlet, a series of simulations were carried out with the 
Danish Hydraulic Institute (DHI) 2D modeling system MlKE 21, as described in the previous 
section. Figure 2-76 presents an overview of the existing condition layout and that of Alternative 
4 (the Feasibility Plan alternative), which consists of beach fill and 6 groins with a 1200 foot 
spacing just west of existing Groin 3 at Point Lookout. 

91. As observed in Fig 2-76, the new groins associated with Alternative 4 are placed west of 
existing Groin 3. Six groins have been proposed for the alternative. Those within the ebb shoal 
shore attachment area (called the "weldment") are landward of the 1998 shoreline location and 
thus do not show in the gridded model bathymetry and do not affect the results in a model of 
this type. In order to formulate the effects of combined tidal- and wave-driven currents, five 
separate runs of models are required: a pure tidal current simulation and the four wave 
conditions that statistically represent the long term wave distribution at the project site. The four 
wave conditions are listed in Table 2-1 1. 

92. A spring tidal condition was used for generating the astronomical tide component of the 
circulation. 



93. For the existing conditions, there appears to be a westward longshore sediment 
transport for conditions 1. 2 and 3 immediately west of groin 3, whereas for condition 4 sediment 
is directed towards east. Sediment transport associated with condition 4 provides significant 
sediment in the area just west of groin 3. The construction of the groin west of existing Groin 3 
slightly changes the process but does not improve the erosional nature of the area west of Groin 
3. Slight changes in longshore transport could be partly due to the reduction of the water depth 
by the beach filling and partly due to the flow pattern induced by the proposed groin. 

94. The MIKE 21 simulations show that: 

a) During storm events from the East to the SE (i.e. events 1 and 2), the littoral drift near 
the shoreline (shoreward of a depth of -2m NAVD88) is west-directed. Further offshore, the 
littoral drift is east-directed, with significant onshore-directed sediment transport from the 
shoal. 

b) For the mild wave events occurring from the SW, the littoral drift is generally east- 
directed. 

In the Alternative 4 layout, increased erosion is calculated in cell 1 adjacent to Groin 3 and 
deposition is calculated adjacent to the new groin. This indicates that this bay will reshape by 
turning in the counterclockwise direction. The calculated accretion in the western end of the bay 
(cell 2) is an initial morphological response, which may further be dominated with time by the 
offshore loss in the rip currents along the groin. Some accumulation is calculated in cell 3 
adjacent to the western end of the first new groin, and increased erosion in cell 4 and 5. The 
accumulation in cell 3 is caused by gradients in wave setup, which induces a clockwise eddy 
towards the western end of the new groin. The erosion further west is caused as the littoral drift 
moves towards equilibrium. 

Table 2-12 Computed sediment budgets for the present condition and the 
proposed alternative (events 1, 2, 3 and 4) i n  m31year (solid volume). The 
computed differences between the two layouts are also shown. Note: The results 
for each event have been calculated with a hypothetical 100% occurrence in a 
year. 

~ v ~ n t  I I 1 -.-... . 
I Cell I Sed~ment Budget l~tfference I 
I I Present IAlternativl I 

Event 2 
Cell 

1 
Sediment Budget 
Present l~lternativ 

Difference 



Table 2-13 Associated weights for the MIKE 21 simulations. 

1 Event 1 Hs TP MWD / Weights (%) 1 

Event 3 
Cell 

Table 2-14 Computed sediment budgets in h31year (solid volume) for the 
condition and the proposed. 

present 

I 1 
Sediment Budget 
Present I~lternativ 

Difference 



2.7 Conclusion Based Upon Simulation of Alternative 4 

95. MIKE 21 simulations appear to adequately describe the sedimentation processes in the 
region between Groin 3 and the weldment; however, the sediment budget analysis required 
finer-resolution cells and careful application of occurrence weightings to wave conditions. 
Furthermore, the construction of the groins and the nourishment as in the Feasibility Plan 
alternative apparently will lead erosion west of existing Groin 3, and to a reshaping of the beach 
fill and likely cross-shore losses of sand from the bays due to rip currents along the new 
structures. 

96. 2.7.1 Simulation of Alternative 4a. The simulation of hydrodynamics and sediment 
transport for Alternative 4 indicated a potentially-significant erosive condition to the west of groin 
3. An examination of those results indicated that a reduction in groin spacing might reduce the 
erosion potential in that area. An additional alternative, Alternative 4a, was specified where an 
additional groin was added to Alternative 4 by decreasing the groin spacing east of the 
weldment from 1200 feet to 800 feet. The result is a groin field where the easternmost four 
groins are spaced at 800-foot intervals west of groin 3 followed by an additional 3 groins 
proceeding to the west with a longshore spacing of 1200 feet. The layout of Alternative 4A was 
gridded for MIKE21 as shown in Figure 2-77. 

97. Figure 2-77 illustrates that the three new groins are exposed (not buried) to the west of 
the present Groin 3, which is the second groin from the right in the figure. Of the three new 
groins that are exposed (seaward of the 1998 shoreline position) the westernmost groin is 
largely placed on land and its effect cannot be evaluated by the model. Furthermore, beach 
nourishment is placed between the new groins, as specified by the Feasibility plan fill. 

98. The modeling approach was the same as that applied to Alternative 4. The computed 
sediment transport pattern for Alternative 4a is in Figure 2-78. The primary differences between 
the no-action alternative and alternative 4a are observed in the vicinity of the proposed groins 
west of groin 3. In order to quantify the impact of the proposed protection plan a sediment 
budget analysis is again performed. Figure 2-79 presents a general overview of the six 
sediment budget cells for alternative 4a. It is important to note that the cell boundaries were 
adjusted slightly as compared to Alternative 4 to coincide with the groin locations. 

99. 2.7.2 Conclusions 

1. Alternative 4a is found to provide an improvement of the coastal stability of the area west 
of existing Groin 3 over both the no-action alternative and alternative 4. By reducing the 
spacing of the groin compartment, the performance of the groin field is enhanced and the 
area of potential erosion is more confined. 

2. A counterclockwise rotation of the shoreline within the first cell west of Groin 3 is 
expected. 

3. Some increased erosion is predicted by the model in the groin compartment just east of 
the ebb shoal attachment point ("weldment"). This is a location where a supply of sediment 
is pushed onshore that should help in remedying the steady-state condition predicted by the 
models. 



4. Increased offshore transport normally results from circulation cells within the groin 
compartments. Regular monitoring of the beach condition will indicate any morphological 
changes not resolved by the numerical modeling system. 

5. Flow accelerations and erosion at the tips of the proposed groins is anticipated 
according to the model results. 

6. Nearshore wave measurements would provide an additional source of validity for the 
hindcasted nearshore wave distributions upon which these analyses are based. Current 
measurements inside the ebb shoal attachment point (east of the weldment) would also 
enhance the model validity. 

2.8 Cost Comparisons of  Alternatives 

"100. A summary of the first costs for the alternative plans is presented in Table 2-15. A 
summary of the total annual costs for the alternative plans is presented in Table 2-16. 

101. The beach fill included in all of the alternative plans is the recommended beach fill for 
Plan 5 in the February 1995 Feasibility Report. Initial beach fill quantities are based on beach 
surveys taken in May 1998. The recommended beach fill consists of the following components: 

102. a) Dune and berm fill from Point Lookout west through the eastern section of Long 
Beach (approximately 18,000 If). The design berm fill will taper at an angle of approximately 6 
degrees at the western termination and will tie into the existing shoreline at the eastern 
termination in Point Lookout. 

103. b) Dune: Crest elevation of + I5  ft NGVD for a crest width of 25 ft with 1 on 5 side slopes 
on the landward and seaward sides. 

104. c) Berm: Fronting the dune, a berm width of 110 ft at elevation + I0  ft NGVD with a shore 
slope of 1 on 20 for the easternmost 5,500 If of the project between the proposed groins, a 
1,500 If transition, thence a 1 on 35 slope for the remaining 11,000 If. 

105. d) The total sand fill quantity for Alternative 1 is 2,868,700 cy which will add 
approximately 150 ft to 450 ft of design beach at 0.0 fi NGVD to the existing beach. The total 
sand fill quantity of 2,335,300 cy for Alternatives 2-6 will add approximately 100 fi to 400 ft of 
design beach at 0.0 ft NGVD to the existing beach. These quantities of sand fill include the 
following: 

- +1.0 ft tolerance 
- overfill factor of 2.5% 
- advanced nourishment width of 50 ft except for a 100 ft width for Alternative 1 

106. e) Of the initial fill placement, 1,088,200 cy is for advanced nourishment for Alternative 1 
and 544,100 cy. for Alternatives 2-6. 

107. f) The dune construction includes 13 acres of planting dune grass and 18,000 If of sand 
fence for dune sand entrapment as well as walkovers for access over the dune. 

108. The design of the groins in each alternative plan is based on the groin cross-section 
developed in the February 1995 Feasibility Report. Each groin has an inshore end with a crest 



elevation of +I0 ft NGVD to match the adjacent berm crest elevation of the design beach fill and 
an offshore end with a trunk and head section with a crest elevation of +5.0 f i  NGVD. The 
intermediate section of the trunk transitions between the inshore section and the offshore 
section at 1 on 20. The groin side slopes are 1 on 1.5. 



Table 2-15 

SUMMARY OF FIRST COST' 

Plan 1 Plan 2 Plan 3 Plan 3A Plan 38 Plan 3C Plan 3 D Plan 4 Plan 4A Plan 5 Plan 6 

+ 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD + 15 NGVD 

NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune NGVD Dune 

11O'Berm 11O'Berm 11O'Bem 11WBerm 11O'Bem 11O'Berm 11O'Bem 11O'Berm 11O'Bem 11O'Berm 1lO'Berm 

6 Groins 12 Groins 12 Groins 12 Groins 12 Groins 12 Groins 6 Groins 7 Groins 16 Groins 6 Groins 

w16 Over-Filled wi3 Over-Filled w12 Over-Filled w14 Over-Filled 

Code of Account Descri~tion Compartments Compartments Compartments Compartments 

01 Lands and Damages 

02 Relocations 

10 Breakwaters & Seawalls 

New Groin Work $12,180,000 $20,082.500 $20,082,500 $20,082.500 $20,082,500 $20,082,500 $10,077,500 $16,072,742 $27,260.000 $9,570,000 

17 Beach Replenishment 

Mob 8 Demob $1,035,000 $1,035,000 $1,035,000 $1,035,000 $1,035,000 $1,035,000 $1,035.000 $1,035,000 $1,035,000 $1,035,000 $1,035,000 

Placement of sand $14,974,600 $12,190,300 $12,190,300 $17,410.300 $14,800,300 $14,069,500 $15,948,700 $12,190,300 811,205,310 512,190,300 $12,190,300 

Dune grass 8 sand fence $469,200 $469.200 $46,200 $469.200 m 4 6 , 2 0 0  $469.200 $760.082 $469200 $469.200 

Subtotal $15,478,800 $25,874,500 $33,777,000 $38,997,000 $36,387,000 $35,656,200 $37,535,400 $23,772,000 $29,073,134 $40,954,500 $23,264,500 

EBD $988,728 $1,552,470 $2,026,620 $2,339,820 $2,183,220 $2,139,372 $2,252,124 31,426,320 $1,743,563 $2,457.270 $1,395,870 

ConstructionManagement $1,153,516 $1,811.215 $2.364.390 52,729,790 $2.547.090 $2,495,934 $2.627.478 $1,664,040 $2.034.157 $2.866.815 $1,628,515 

Total Firsl Cost $18,621,044 $29,238,185 $38,168,010 $44,066,610 $41,117,310 $40,291.506 $42,415,002 $26,862,360 $32,850,853 $46,278,585 $26,288,885 

(a) Contingency of 20 %for relocations, 

15% for everything else 

* From Technical Reanalysis of Eastern Portion (USACE 2000) 



Table 2-16 
Summary of Total 
First Cost & Total 

Annual Cost ' 

Plan 

1 

2 

3 

3A 

3B 

3C 

3D 

4 

4A 

5 

6 

Total First 

cost 

518,621,044 

$29,238,185 

$38,168,010 

$44,066,610 

$41,117,310 

540,291,506 

542,415,002 

$26,862,360 

$32,850,853 

$46,278,585 

$26,288,885 

Interest 

During 

Construction (a) 

$1,694,508 

$2,660,663 

$3,473,274 

$4,010,044 

$3,741,659 

$3.666.51 1 

$3,859,748 

$2,444,464 

$2,519,660 

$4,211,333 

$2,392.278 

Total Annual 

Investment Investment 

Cost Cost (b) 

$20,315,552 $1,403,551 

$31,898,848 $2,203,812 

$41,644,284 $2,876,892 

$48,076,654 $3,321,496 

$44.858.969 $3,099.194 

$43,958,017 $3,036,949 

$46274,750 $3,197,007 

529,306,824 $2,024,735 

$35,370,513 $2,443,660 

$50,489,918 $3.488.222 

$28,681,463 $1,981,510 

(a)Based on 2.3 years of construction @ 6 518% 

(b)l = 6 518%. n = 50 years 

(c) From Table 9-3 

Annualized Annual Major 

Nourishment Rehabilitation Annual Dune &Groin Jones Inlet 

cost cost (C) 

$1,132,600 $114,100 

$1,009,200 $57,100 

$839,700 $57,100 

$839,700 $57,100 

$839.700 $57.100 

$839.700 $57.100 

$839,700 $57.100 

$985,100 $57,100 

$1,136,400 $57,100 

$953,700 $57,100 

$973,000 $57,100 

Monitoring (d) 

$124.400 

$124.400 

$124,400 

$124,400 

$124,400 

$124,400 

$124.400 

$124,400 

$124,400 

$124,400 

$124,400 

Maintenance (e) Impacts 

$25.310 $0 

$39,741 

$51,878 

$59,896 

$55.887 

$54.764 

$57.651 

$36,512 

$44,651 

$62.902 

$35,732 

Annual 

NED Costs 

$2,799,961 

$3,434,252 

$3,949,970 

$4,402,591 

$4,176281 

$4,112,914 

$4,275,858 

$3,227,847 

$3,806,200 

$4,686,324 

$3,171,742 

(d)lndexed to Nov. 1999 from June 1994 and prorated for 18,000 If project area 

(e)Based on percentage from 1995 Feasibility Report 

' From Technical Reanalysis of Eastern Portion (USACE 2000) 



2.9 Effects of Borrow Area Dredging On Shoreline Changes 

109. The effects of utilizing offshore sands for beach filling were studied using the Corps of 
Engineers modeling tools discussed in Section 5.1: nearshore wave transformation model 
STWAVE and the shoreline change model GENESIS. The wave transformation matrix for 
GENESIS was developed for each of two borrow cases, Case 1 and Case 2, over the same 
computational grid. However, the bathymetry was changed using theoretical dredged areas. 
The dredged areas extend along virtually the entire project area west of the ebb shoal 
attachment point and both borrow cases are identical except that Borrow Case 2 extends the 
dredged area 1000 feet close to shore. The contoured bathymetries that incorporate the borrow 
areas and depths are illustrated in Figures 2-80 and 2-81. 

110. Revised nearshore wave transformation matrices (NSWAV) files were developed 
reflecting the subsequent wave climate modifications for each borrow area scenario, Case 1 
(b l )  and Case 2 (b2). Using these files, 5 yr GENESIS simulations were conducted for 
Alternatives 1 - 6 including alternative 4a for the following wave conditions: 

Existing bathymetry (Ex) 
Case 1 Borrow area bathymetry (BI) 
Case 2 Borrow area bathymetry (B2) 

11 1. Net longshore transport rates and average shoreline changes for each alternative for 
each bathymetry scenario were compared. In general, variations in the net longshore transport 
rates for each bathymetry scenario typically ranged between 25,000 to 50,000 cu. meters per 
year. Variations in average shoreline change for each bathymetry scenario typically ranged 
between 3 to 5 feet per year. 

112. Figure 2-82 illustrates the predicted annual shoreline changes along the project area 
shoreline for Alternative 4A with the existing bathyrnetry and the incremental change between 
the existing bathymetry and the modified bathymetries, Case 1 (BI) and Case 2 (82). Analysis 
of Figure 2-82 indicates that over the majority of the shoreline, the Case 1 (El) bathymetry 
results in a decrease in erosion as compared to the existing bathymetry. The exception is at the 
western end of the project area where increased erosion of about 2 fi per year is indicated. A 
similar general trend is noted with the Case 2 (B2) bathymetry except that an increase in 
erosion of on the order of 3 ft per year is indicated in the Hempstead Beach area as compared 
to the existing condition bathymetry as well as increase in erosion of on the order of 5 ft per year 
in the western end of the project area. 

113. Based on this analysis, the Case 1 (BI) borrow area scenario is recommended. The 
increased erosional pressure at the western end of the project that is estimated to occur for this 
borrow area scenario can be minimized by using the easternmost and offshoremost sections of 
the borrow area first. These sections of the borrow area will also infill the quickest from material 
bypassing Jones Inlet from Jones Island. 

2.10 Conclusions and Recommendations 

114. The Recommended Plan from the Feasibility Study that was completed by the New York 
District in 1995 included the construction of six new rubble mound groins along a portion of the 
eastern shoreline of Long Beach Island, New York. The proposed groin field was found to be 
required to reduce sand losses to the berm and dune system portion of the Feasibility Study 
Recommended Plan which provides protection for the community against flooding and other 
types of storm damage. These proposed groins were approximately 700 feet in length and were 
spaced at approximately 1200-foot intervals along the shoreline. The proposed groin field 
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would extend westward from the three existing groins in Point Lookout at the eastern end of the 
island, and terminate about 7,000 feet to the west, at a location where the curvature of the 
island shifts seaward. A gap of approximately 7,000 feet would exist between the western end 
of the new groin field and the existing groin field in the City of Long Beach. 

115. Local residents and officials were concerned that the proposed groin field would, 
because of its ability to retain sand, reduce transport of sand downdrift of the groin field, thus 
inducing greater erosion (more erosion than in the without-project condition) immediately west 
of the last groin. Concerns of local residents were based to some extent on a partially 
analogous situation at nearby Westhampton, New York, where a groin field was constructed 
over the eastern part of a barrier island. Westhampton experienced significant erosion 
downdrift (to the west) of the groin field along the ungroined shoreline over the years, while the 
groined portion of the barrier beach remained stable. The Long Beach Island Feasibility Study 
stated that the change in shoreline orientation west of the proposed groin field differs from the 
Westhampton case and Long Beach Island, therefore, would be unlikely to experience severe 
downdrift impacts. 

116. Since the Feasibility Study was performed in 1995, the New York District's Atlantic Coast 
of New York Monitoring Program (ACNYMP) has collected significant amounts of data to 
document beach conditions and processes. The enhanced understanding of the coastal 
processes over those available at the time of the Feasibility Study, together with dramatically 
changing conditions and improved numerical modeling tools, have been used in this report to 
reanalyze shoreline stabilization measures for the eastern end of Long Beach Island. Some of 
the conclusions reached during this reanalysis are as follows: 

117. 2.10.1 Recent and Predicted Shoreline Changes. During recent years significant 
accretion has taken place in the western portion of the project area, especially in the area of the 
ebb shoal attachment point, the weldment. In addition, numerous beach fills have been placed 
in the Point Lookout and Hempstead Beach areas. Both Hempstead Beach and Lido Beach 
have benefited significantly from the beach fills. Since 1933, Lido Beach has experienced a 
noticeable degree of shoreline stability and has accreted as sand from the ebb shoal attachment 
point and the beach fills has been transported to the west. Only in the extreme western portion 
of Lido Beach has there been slight shoreline recession since 1990. The numerical modeling 
performed in this reanalysis effort has been validated to reproduce those historical trends. 

118. 2.10.2 Bypassing Of Sediment From Jones Beach To The Shoreline On Long 
Beach Island. Calibrated numerical modeling of shoreline changes west of the ebb shoal 
attachment point (Lido Beach to Long Beach) requires a sediment influx that is consistent with 
the long term longshore sand transport rate and inlet bypassing rate determined using long term 
wave statistics. The physical characteristics of the inlet features, the continued growth of the 
ebb shoal attachment point, and the requirement for a sediment supply at the attachment point 
for successful simulations of shoreline evolution indicate that bypassing of sediment from Jones 
Beach to Long Beach is occurring and will continue. 

119. 2.10.3 Erosion Between The Ebb Shoal Attachment Point And The Inlet. The 
present work indicates that this area exhibits coastal processes that are very different than 
those west of the ebb shoal attachment point. Numerical modeling performed in this study 
indicates that during storm events from the easterly directions the littoral drift near the shoreline 
is toward the west. However, further offshore, the littoral drift is toward the east, with significant 
onshore-directed sediment transport from the shoal. It has been during storm conditions that 
erosion of the beach has been observed, when material is carried both toward the west and 
offshore, where the high currents then carry the sediment back toward the inlet where it is 
deposited. During mild wave conditions from the southwest, the littoral drift is generally east- 
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directed both very near the beach and in the offshore area. It is during the milder wave 
conditions that the onshore-directed sand transport from the shoal and the general east-directed 
transport creates an accreting condition offshore of the -2m contour, which appears to be 
responsible for the relatively flat bathymetry over this area. Further applications of numerical 
models indicate that a groin field can inhibit the erosional processes in this area. 

120. Based on a better understanding of these central coastal processes through more 
advanced numerical modeling tools and expanded physical data from the area, the objective of 
the reanalysis presented in this report was to develop a shoreline stabilization plan that 
addresses beach erosion conditions while minimizing project cost and potential impacts on 
downdrift shoreline areas. 

121. To accomplish this objective, the modeling analysis compared the performance of 
numerous alternatives with the without-project alternative to identify positive or negative impacts 
of each alternative in the major project reaches. Based on this analysis, stabilization measures 
that included a groin field that extended from Point Lookout to Long Beach were predicted to 
cause increased erosion rates west of Groin 48 in Long Beach due to a decrease in longshore 
sediment. In addition, alternatives that include groins immediately east of West Lido Beach 
resulted in increased erosion in West Lido Beach. 

122. Overall, the modeling results indicated that Alternative 2 (Feasibility Study 
Recommended Plan) and Alternative 4 (the Feasibility Study Recommended Plan with a 
tapered lengths toward the west) will provide the best performance, with Alternative 2 having a 
slight negative (erosive) impact in the Lido Beach area. By tapering the westernmost groins, the 
downdrift erosion in Lido Beach was alleviated. 

123. Because the sediment transport processes are dominated by tidal currents and complex 
bathymetry east of the weldment, Alternative 4 was further analyzed using the Danish Hydraulic 
Institute's MIKE21 modeling system. The simulation of hydrodynamics and sediment transport 
for Alternative 4 indicated a potentially-significant erosive condition to the west of groin 3. An 
examination of those results indicated that a reduction in groin spacing might reduce the erosion 
potential in that area. An additional alternative, Alternative 4a, was specified where an 
additional groin was added to Alternative 4 by decreasing the groin spacing east of the 
weldment from 1200 feet to 800 feet. The result was a groin field where the easternmost four 
groins are spaced at 800-foot intervals west of groin 3 followed by an additional 3 groins 
proceeding (and tapered) to the west with a longshore spacing of 1200 feet. 

124. Alternative 4a was found to provide an improvement in the coastal stability of the area 
west of existing Groin 3 over both the no-action alternative and Alternative 4. By reducing the 
spacing of the groin compartment, the performance of the groin field was enhanced and the 
area of potential erosion was more confined to the weldment, where sand is constantly moving 
onshore to compensate for any erosive effects. 

125. Previous modeling efforts combined with the historical stability of the shoreline west of 
the proposed groins in Alternative 4A have led to the conclusion by the District and CHL that 
new groins west of the structures modeled in Alternative 4A are neither necessary nor 
advisable; particularly since GENESIS simulations show that additional groins west of the 
westernmost groin in Alternative 4A such as the six westernmost groins in Alternative 3 result in 
potential adverse downdrift impacts. As shown in Section 5.1.4, mitigation of these impacts such 
as overfilling groin compartments as in Alternatives 3A-3D would be required and would add 
cost over a shoreline reach where models and field data indicate a historically stable or 
accretive shoreline. 



2.1 1 Selected Plan 

126. Based on the results of the circulation and sediment transport modeling, Alternative 4A, 
as shown in Figure 2-83, is the recommended plan. Alternative Plan 4A consists of 7 groins with 
the first groin constructed 800 ft west of existing Groin 3 in Point Lookout and the second 
through fourth groins constructed with tapered lengths at intervals of 800 ft. The remaining 3 
groins will be constructed at 1,200 ft intervals with tapered lengths. 

127. Based on a review of Smith and Kraus (1999), spacing-length ratios between 1.0 and 
2.0 appear to result in maximum fill ratios in groin compartments. Fill ratio is defined as the ratio 
of dry beach within a groin compartment to the area that would result if the groin compartment 
were completely filled with dry beach in a straight line between the seaward groin tips. A 
decreasing trend in fill ratio with increasing spacing-length ratio was observed. As a result, 
spacing-length ratios between 1.0 and 2.0 are recommended for functional design alternatives. 

128. Using this guidance, the original Alternative Plan 4 was re-evaluated and modified as 
Alternative 4A. Groin spacing for the proposed groins in the high erosion area west of existing 
Groin 3 in Point Lookout was selected to be 800 ft, which is about 100 ft less than the 900 ft 
spacing between Groin 2 and Groin 3 in Point Lookout. In order to minimize the potential 
impacts to the shoreline to the west, a tapered groin field is recommended with a recommended 
6-degree taper starting at the seaward tip of Groin 3. This taper results in a proposed length of 
500 ft from the proposed seaward top of berm to the seaward tip of the first proposed groin to 
the west of Groin 3. These dimensions result in a spacing-length ratio of 1.6 for the first groin 
compartment west of Groin 3. The lengths of the remaining groins are reduced to meet the 6 
degree taper for the groin field as shown in Figure 2-83. 

129. Initial construction of the 4 easternmost groins is recommended to provide the required 
erosion control and storm protection for the severely eroded shoreline area. The New York 
District recommends constructing the fourth (easternmost) groin in Alternative 4a to account for 
possible alongshore shifting of the weldment and to help in isolating the erosional cell found in 
the MIKE21 simulations. The remaining 3 groins which would be largely buried in the existing 
weldment area are proposed for deferred construction as needed based on the stability of the 
weldment area. 

130. The role of the proposed groin field is to address the problems that are occurring east of 
the weldment. The deferred tapered groins are included to address the possibility that the 
weldment may migrate westward, creating erosional pressure to the east as it moves. Areas to 
the west of the weldment presently benefit from sediment entering from the weldment, which is 
supplied from the ebb tidal shoal. Based on the reanalysis, it is concluded that the flow of sand 
from the weldment toward areas to the west should not be interrupted. 

2.11.1 Design Basis and Features 

131. 2.11.1.a Fill. The beach fill included in Alternative 4A is basically the recommended 
beach fill for Plan 5 in the February 1995 Feasibility Report. Typical sections of the beach fill are 
shown in Figures 2-84 and 2-85. The recommended beach fill consists of the following 
corn~onents: 

132. a) Dune and berm fill from Point Lookout west through the eastern section of Long 
Beach (approximately 18,000 If). The design berm fill will taper at an angle of approximately 6 
degrees at the western termination and will tie into the existing shoreline at the eastern 
termination in Point Lookout. 



133. b) Dune: Crest elevation of + I5  ft NGVD for a crest width of 25 ft with 1 on 5 side slopes 
on the landward and seaward sides. 

134. c) Berm: Fronting the dune, a berm width of 110 ft at elevation + I0  ft NGVD with a shore 
slope of 1 on 20 for the easternmost 5,500 If of the project, a 1,500 If transition, thence a 1 on 
35 slope for the remaining 11,000 If. The slope in the eastern section of the project was 
changed to 1 on 20 (from 1 on 25 in the 1995 Feasibility Report) to account for the steepening 
effect of the proposed groins. This slope was selected based on a review of the Westhampton 
project and results in the toe of the fill intersecting the existing profile at the seaward end of the 
proposed groins. Any additional reduction in the fill template is not recommended given the 
District's requirement to maintain a minimum 110 ft berm width and CHL's recommendation to 
maintain a straight shoreline (resulting from any adjusted fill sections) in the region of the new 
groins. 

135. d) A total sand fill quantity of 2,146,200 c.y will add approximately 100 to 400 ft of design 
beach at 0.0 ft NGVD to the existing beach. These quantities of sand fill include the following: 

- + I  .0 ft tolerance 
- overfill factor of 2.5% 
- advanced nourishment width of 50 ft 

136. e) Of the 2,146,200 cy of initial fill placement, 528,800 cy is for advanced nourishment. 

137. f) The dune construction includes planting of 13 acres of dune grass and 18,000 If of 
sand fence for dune sand entrapment as well as ramps and walkovers for access over the dune. 

138. 2.11.1.b Groin Design and Configuration. The design of the 7 groins in Alternative 
Plan 4A incorporated the requirement that they be sand tight and of rubble mound stone 
construction. Each groin has an inshore end with a crest elevation of + I0  ft NGVD to match the 
adjacent berm crest elevation of the design beach fill and an offshore end with a trunk and head 
section with a crest elevation of +5.0 ft NGVD to increase the sand retention capability of the 
groins. The intermediate section of the trunk transitions between the inshore section and the 
offshore section at 1 on 20. The landward extent of each groin extends to 25 ft seaward of the 
dune toe to preclude flanking and allow for maintenance. The seaward extent of the head 
section crest terminates at about the design fill closure for the two easternmost groins. The 
seaward extent of the head section crest terminates landward for the remaining five 
westernmost groins and is buried for the four westernmost groins. Per District guidance, the 
groin side slopes are 1 on 2.0 and the head section crest length is 50 ft with an end slope of 1 
on 2.0. 

139. 2.11.l.c Design Wave. The design wave condition for the proposed 7 groins in 
Alternative Plan 4A is the same as the February 1995 Feasibility Report. This report determined 
the design wave condition to be a breaking wave height of 11.0 ft with a wave period of 10 sec. 

140. Using the design wave data from the February 1995 Feasibility Report, Hudson's 
equation and guidance from the District to use a single layer of armor stone, the required stone 
sizes were determined along with the required crest widths and layer thicknesses. The 
foundation of the groins consists of a 2-ft thick bedding stone layer overlying geotextile fabric. 
The bedding layer is extended 20 ft beyond the toe of the armor stone at the head of the groins 
and tapers to 10 ft beyond the toe of the armor stone at the inshore end of the groins. Typical 
groin sections are shown on Figure 2-86 and typical groin profiles are shown on Figures 2-87 to 
2-93. 



2.11.2 Potential Impact on Inlet 

141. The MIKE21 model results were analyzed to examine the effect of alternatives 4 and 4a 
on sediment transport patterns in the inlet and ebb shoal areas. Alternative 4a causes a 
redistribution of sediment within the inlet cells shown in Figure 2-94, but the net change is 
negligible. The results should be used with caution as cell boundary locations can highly affect 
interpretation. Also, the differences between the alternatives are somewhat related to numerical 
accuracy, although the simulations were done consistently. 

2.11.3 T-Groins and Other Possible Design Enhancements. 

142. Other enhancements to the groin concept have been discussed throughout the 
performance of this project. One alternative is T-groins. Although T-groins would likely further 
increase sand retention in the HempsteadIPoint Lookout area, those increases would come at a 
much higher cost because the T-head stone would be in relatively deep water. The straight 
groins considered in this study appear to provide an acceptable improvement in performance 
and are similar to the groins that are presently effective along Point Lookout. Although T-groins 
would provide some improvement in retention of sand already within the compartments, they will 
limit the volume of sand that would be able to refill the groin compartments during times of 
onshore sand transport and during longshore transport reversals (from the west). They may 
also have the disbenefit of channelizing tidal flow along the offshore side of the T-heads, leading 
to scour near the structures. T-groins would change the character of the recreational beach 
from open water to partially enclosed compartments. However, if a long-term monitoring 
program indicates the future need for a design modification, T-heads could be added at a later 
date to the proposed straight groins, but would require a new environmental assessment as part 
of the process. 



Section 3 

Terminal Groin Rehabilitation And Extension 

3.1 Introduction 

143. The 175-foot long terminal groin is situated within the unincorporated community of Point 
Lookout, located at the eastern end of Long Beach Island. Long Beach Island is located within 
Nassau County and is approximately 23 miles southeast of New York City (Figure 3-1). The 
terminal groin and a 2,800-foot long revetment provide shoreline stabilization to the Point 
Lookout community from both the Atlantic Ocean and adjacent Jones Inlet. 

144. The rubble-mound terminal groin and the adjacent 2,800-foot long rubble-mound 
revetment were constructed in 1953 as initial attempts to stabilize Jones lnlet and protect the 
Point Lookout shoreline from further erosion. The recent deterioration of the groin and its 
decreased effectiveness at retaining sand has prompted the development and implementation 
of a design for the rehabilitation and extension of the groin. 

3.2 History o f  Construction- Terminal Groin, East Jetty, and Revetment 

145. Stabilization of Jones lnlet was initially started in 1939 when a timber-pile and stone 
revetment was placed along the western shoreline of Jones lnlet to protect the community of 
Point Lookout. The addition of the revetment did not limit the migration of the inlet nor prevent 
the accumulation of sand within the main channel. Navigation continued to be hazardous as the 
size and height of the ebb shoal was constantly changing. Natural processes later destroyed the 
revetment. The continual westward migration of the inlet prompted the construction of a stone 
seawall during the 1940's, which lined the western bank of the inlet. Further stabilization of the 
inlet commenced in 1953 with construction of the three groins, including the terminal groin, 
which were placed along the Point Lookout ocean shoreline. During this period, the east jetty 
was constructed (completed in 1959). With the completion of the east jetty, the navigation 
channel was dredged to a design depth of 124  MLW and a 2504 width. 

146. Since the late 1950's, on-going repair of the structures has taken place. The concrete 
seawall along the western bank of the inlet was replaced by a 2,800 foot stone revetment, 
which eventually failed after repeated nor'easters in 1991 and 1992. In 1997, repairs were 
made to the east jetty that consisted of tightening the capstone and raising the crest elevation 
1.5 feet to 7.94 NGVD. In late 1997, the Town of Hempstead placed excess armor stone from 
the east jetty repairs along a 1200-ft section of the revetment as a provisional improvement. 

147. The location of the navigation channel was moved closer to the east jetty in 1963, and 
during the 1987 and 1990 dredging operations, a 7504 wide and 16-ft deep deposition basin 
was included for inlet maintenance. The terminal groin, as constructed, was 175-feet long, with 
the centerline oriented approximately 20 degree west of south. Details of the design are scarce 
and design plans or construction specifications could not be located. The design template of the 
groin appears to have specified a single layer of armor cap stone and an inner section 
consisting of corelbedding material. Based on a visual survey conducted by the USACE 
(USACE, 1995), the existing groin crest height was estimated at elevation 5.5 feet NGVD; a 
crest width of 12 feet; and side slopes of 1V:1.5H. A recent topographic survey of the site shows 
the actual average crest height of the terminal groin to be elevation 4.9 feet NGVD (TVGA, 
1996). 



3.3 Structural Integrity - Terminal Groin and Revetment 

148. The geometry of the groin structure has basically been retained since its construction. 
The side slopes of the structure have retained their original placement except in the areas 
where undermining of the core stone has resulted in the sloughing of the cross section as 
evidenced along the eastern (inlet) side of the groin and at the groin head. 

149. Inspection of the groin was done in 1998 (USACE 1999) and again in September 2003 
as part of this LRR. To facilitate in the assessment of the groin, stationing was developed along 
the centerline of the groin which ties into the centerline and subsequent stationing developed for 
the revetment. A definition of excessive void spacing was also developed to assess the 
condition of structure's integrity. For this evaluation, excessive void spacing was defined as the 
area between armor capstones that could fit, at a minimum, a sphere having a one-foot 
diameter. A one-foot diameter sphere was chosen because it represents the median diameter of 
the existing corelbedding stone beneath the armor capstones. The field inspection indicated that 
approximately 25% of the structure (measured along the crest and side slopes) had voids 
greater than the criteria. In these areas, the contact points between the faces of the armor 
capstones were typically less than three. In several instances, though, large voids occurred 
when contact points between faces were equal or greater than three. This occurrence can be 
attributed to poor fitting of the armor capstone during construction, where interlocking of stone 
was not done. The loss of interlocking, coupled with larger void spacing has resulted in the 
displacement of the armor due to wave action and loss of the core material. Settlement of armor 
especially along and immediately below the water line on the inlet side is evident. 

150. Station 0+00 to Station O+40: The west side of the groin is completely submerged below 
the beach berm, making an assessment of the structure's west side slope impossible. The 
armor capstone situated along the crest is in good condition. The eastern side of the groin along 
the inlet is weathered but stable, showing a proper side slope and transition to the revetment. 

151. Station 0+40 to Station O+90: The west side of the'groin is partially buried by the beach 
up to and including Station 0+80. This section of the structure is not subject to normal wave 
attack and has retained its geometry, although physical weathering of the stone is apparent. 
Along the entire 50-foot reach, the eastern side of the groin has slumped severely. The slumped 
stones are approximately 3 feet below the crest of the groin and are no longer interlocked with 
surrounding stones (no point contacts). Washout of the bedding layer is apparent within the 
slumped area and sand is present among the slumped armor. The crest has been partially 
dislodged and tilts in toward the slumped section. 

152. Station 0+90 to 1+55: The groin has retained a trapezoidal geometry although the 
armor capstone is not well interlocked along the crest or either side slope. Some sand has 
accreted against the groin along the inlet side, but does not extend into the inlet past the 
influence of the stones. The armor stone is severely weathered, with cracking and spalling 
apparent on most stones. In some instances where stone is susceptible to continual splash, the 
freezelthaw process has caused cracks to propagate through the entire stone, resulting in 
separation of large armor into smaller pieces. These smaller armor stone are more susceptible 
to displacement by wave action, and several smaller stones are resting at the water line. 
Station l+55 is the head of the groin and has become partially unraveled. The rock is severely 
weathered and has spalled, causing several armor stones to have broken into smaller pieces. 
The groin head has taken a flatter than 1 V:1.5H slope and had settled slightly, causing some 
armor to have fallen into the water. Overall the terminal groin is in adequate to poor condition. 
The eastern side needs repair from Station 0+40 to l+55, and the entire groin requires repair 
from Station 1+30 to 1+55. 



153. The provisional repairs made to the revetment by the Town of Hempstead appear to 
provide adequate protection to the shoreline at the present time. The stone that was placed 
along the improved section is judged to be of adequate size based on the wave conditions 
expected within the inlet. However, the inability to precisely place the stone on the revetment 
slope results in sideslopes that are steeper than 1 V:1.5H, which is considered the minimum 
slope for stone stability. The lack of core material (to create a secure foundation) and the steep 
slopes created by the placement method prevents the structure from meeting USACE criteria. 
The entire structure will likely require additional repairs in the next ten years. The Town's action 
provides a timely and cost effective measure to temporarily reduce the erosion of the western 
shoreline of Jones Inlet. 

3.4 Armor Stone Estimate 

154. The size and weight of the armor stone is critical in assessing what design condition the 
existing structure is able to withstand without significant damage. Estimates of the armor stone 
weight were made by measuring each stone's length, width, and depth at its centroid. These 
dimensions were then used to calculate the volume of each stone, which was then multiplied by 
the specific weight of the stone to estimate the weight. Field measurements indicate that the 
estimated armor stone weight ranges between 4 and 12 tons, with the W,, equal to 
approximately 10 tons. This stone is significantly larger than the stone size estimates previously 
collected (USACE, 1995). However, the size of the stone does not seem extreme given that that 
the rehabilitation of the east jetty at Jones lnlet stipulates 6 to 15 ton armor stone, with 75% of 
the stone quantity greater than 12 tons. It appears that the stone size used for the construction 
of the existing groin is adequate, if slightly undersized, for the conditions experienced at the 
inlet. 

3.5 Determination of Extension Length 

155. The lengthening of the terminal groin is an integral step in the overall shore protection 
project for eastern end of Long Beach Island. The additional length will help alleviate the 
potential increase in shoaling at Jones lnlet that could occur from sand placement associated 
with the shore protection project. 

156. Presently, sediment is being transported from the southwest direction past the tip of the 
terminal groin into the inlet where the sediment is distributed between the northwest edge of the 
inlet and the flood shoal located at the northern extent of the navigation channel. The sediment 
is transported into the inlet from a combination of mechanisms, consisting mainly of wave- and 
tidal-induced currents. Wave-induced currents are generated from oblique incoming waves. The 
longshore component of motion produced by the obliquity of the waves generates a longshore 
current. This current, which generally occurs between the breaker zone and the shoreline, 
transports sediment toward the east. During prevailing conditions (non-storm conditions), the 
terminal groin is able to arrest the majority of longshore transport from entering the inlet as 
evidenced by the small change in beach plan within the two groin compartments over the past 8 
years. 

157. Working in concert with the wave-induced currents is tidal currents at the inlet. The 
topography of the ebb-tidal delta and the navigation channel create avenues for tidal flows in 
and out of the inlet. One such avenue has been the marginal flood channel running parallel to 
the shoreline (approximately 750 feet offshore) and extending from the terminal groin westward 
approximately 3,000 feet. This channel, which ranges in depth from 15 to 25 feet, may produce 
strong currents in the middle and lower portion of the water column, especially during the flood 



tide. The sediment initially suspended by the incoming wave may be carried along this channel 
by the flood current, and into the inlet. 
158. The mechanics of sand transport past the terminal groin will be altered once the shore 
protection project is complete. The beach fill design presented in the feasibility report (USACE, 
1995) adds beach width to both groin compartments, with the goal of maintaining the position of 
these shorelines once the fill is complete. A tapering of the beach fill within the eastern groin 
compartment (adjacent to the terminal groin) has been designed to minimize sediment transport 
past the terminal groin into Jones Inlet. 

159. But the additional sand placed within the last groin compartment will shift the active 
sediment transport zone approximately 50 to 100 feet further offshore and nearer to the 
marginal flood channel. The nearshore slope of 1V:20H used in the proposed beach fill plan 
(USACE, 1995) is too mild if the existing beach slope (1 V:lOH) is an indication of stability. 
Sand from both groin compartments will not be retained by the existing terminal groin and will 
enter Jones Inlet as the beach profile adjusts to a quasi-equilibrium state. An extension of the 
terminal groin will be required to maintain the sediment trapping characteristics of the existing 
groin once the beach fill project is complete. 

160. Given the location of the marginal flood channel, extending the groin approximately 750 
feet (resulting in a total terminal groin length of approximately 950 feet) may substantially 
reduce the amount of sediment entering the inlet by inhibiting currents flowing through the 
marginal flood channel. However, extending the terminal groin this length could have severe 
ramifications on the inlet process occurring at Jones. Interrupting the marginal flood channel 
may result in the migration of that channel further offshore. If the channel migrates, the 
westward extent of the channel could change, creating a path for sediment transportation in a 
shoreline location presently not experiencing erosional problems. A groin extension of this 
magnitude could also alter the inlet dynamics, resulting in changes in the ebb-tidal delta, 
shoaling within the inlet, and the shoreline downdrift. Aside from the geomorphologic changes 
that might occur with a longer groin extension, the water depth in which the structure would be 
situated would require extensive armoring given its exposure to larger incoming waves. 
Designing a structure to wrthstand severe wave conditions in deeper water may be cost 
prohibitive given the marginal benefits produced by the extension. 

161. Previous studies (USACE, 1995) have examined extending the terminal groin and have 
concluded that, "the engineering benefits of the extension of terminal groin are moderate, with 
significant negative impacts possible." This statement is too limiting. Extending the terminal 
groin a set length may decrease the amount of sediment lost toward the inlet after the beach fill 
project and possibly retain additional alongshore sediment transport without causing large 
changes in inlet dynamics. Approximately 30,000 cubic yards per year (cylyr) to 80,000 cylyr of 
sediment annually bypasses the terminal groin and enters the inlet. If the groin extension can 
retain the beach fill (after its equilibrium state) and trap a portion of alongshore sediment 
quantity, it is anticipated that the shoreline in the eastern groin compartment will remain stable 
or increase slightly. 

162. No one method is universal for setting the optimum groin length for maximum sediment 
retention. Theories estimating the optimum length are either derived from theoretical 
relationships or analytical solution based on the results of laboratory experiments. Prototype 
information on the performance of groins designed using these theories is practically non- 
existent. Nagai (1958) and Horikawa (1958) suggested that the optimum groin length for 
sediment saturation within a groin compartment be between 40 to 60% of the distance to the 
predominant plunger line. Presently, the predominant plunger line is contained within the 
existing groin compartment during prevailing (non-storm) conditions. However, the beach fill 
project will push the plunger line approximately 50 to 100 feet further offshore based on revised 

38 



beach profiles in the feasibility report. The distance between the line denoting the northern 
extent of the surge on the beach and plunger line is approximately 350 feet (assuming a -10 
feet NGVD plunger line depth). Based on this theory, the optimum groin length would range 
from 140 to 210 feet, starting at the beach surge line. Adjusting the baselines, the groin would 
need to be extended up to 60 feet. 

163. Herbich (1990) suggests the optimum groin length for sediment saturation within a groin 
compartment can be determined by assuming the existing groin compartment is analogous to 
the evolution of a beach between two coastal headlands. Based on this assumption, the 
optimum groin length to groin spacing for sediment saturation within the groin field is 
determined, resulting in the selection of the groin length. This theory accounts for the obliquity 
of incoming waves as it relates to beach evolution within the groin field. Since incident waves 
with compass bearings between 180 and 225 generate the eastward-directed wave-induced 
currents, it was determined that the optimum groin widthllength ratio for the last groin field is 
between 2.5 and 4. Since the groin field width is approximately 780 feet, this would equate to a 
total groin length between 195 and 340 feet from the mean tide line. This translates to an 
extension length ranging from 150 to 300 feet. 

164. Hallermeier (1983) theorized that the effective groin length could be developed by 
comparing the depth of the seaward extent of the groin with the effective seaward limit of the 
littoral zone (where intense sand transport ends). From this ratio, the percent reduction in the 
sediment transport rate past the groin could be assessed. Thus, the optimum groin length could 
be determined. The effective seaward limit of the littoral zone was calculated for prevailing 
conditions and storm conditions up to and including the 2-year return period event. The 2-year 
storm event was selected as the upper bound since larger storms would push the littoral zone in 
water depths where a groin extension could affect inlet processes. It was determined that a 50% 
reduction in the alongshore sediment transport rate would occur for conditions up to and 
including the 2-year storm event if the groin structure was lengthened an additional 100 feet. If 
the groin is lengthened beyond 100 feet, the reduction in the sediment transport rate would level 
off while the risk of impacting the inlet processes grows. 

165. Examining the results from the three methods, only Hallermeier's theory appears to 
capture the essence of what is trying to be determined; the sediment retention capability of a 
single structure. Herbich's theory determines the effective groin length based on the relationship 
between the incident wave angle and the width of the groin compartment. It does not take into 
account wave steepness, wave period, grain size, or the location of the active littoral zone; 
factors that influence sediment transport. Nagai (1956) and Horikawa (1958) fail along similar 
lines and neither of their methods examines the impact of a single structure, just the total 
system. Only Hallermeirer's theory relates sediment transport mechanics with the single 
structure length, providing the most convincing solution to the optimum groin length. Extending 
the groin farther offshore appears to reduce the effectiveness per foot of the groin in capturing 
sediment while creating the possibility of undesirable changes to inlet processes. Therefore, a 
100-foot extension is recommended. 

166. It is expected that the lengthened groin structure will perform in a similar fashion to that 
of the existing groin structure. The majority of beach fill plan will be retained (after it reaches 
equilibrium) and a more significant portion of the alongshore sediment that travels eastward will 
be arrested during prevailing (non-storm) conditions than currently exists. 

167. During storm conditions, the groin will allow a significant amount of sediment transported 
into the inlet, as is currently the case. Also, during the first year following the initial beach fill and 
subsequent beach renourishments, sediment transport around the tip of the groin will be greater 



than average as the littoral zone within the groin compartment adjusts to a quasi-equilibrium 
state. 

168. The quantity of sediment that can be captured by the structure prior to reaching its 
capacity can be estimated through geometric means. Using beach plan and profile evolution 
information from the Coney Island groin impoundment as a comparative baseline, the volume of 
sand retained by the structure can be determined (USACE, 1998). For the calculation, the entire 
groin field was considered as one system. The intermediate groin, which terminates at a 
shallower water depth, does not function to retain alongshore sediment. Its primary function is to 
retain the beach within the western compartment. Presently, the existing groin does not have 
additional capacity to retain sand. By extending the groin an additional 100-feet, approximately 
23,000 cubic yards of sediment can be accumulated prior to the completion of the beach 
nourishment project. Once the beach fill project is complete, the lengthened groin will continue 
to function as it presently does. Sand will be retained during prevailing conditions and bypass 
the extended groin during storm conditions. 

3.6 Determination of Groin Height 

169. Selection of the groin crest height must balance between the groin's intended function 
and its stability during storm conditions. The crest height factors into the functionality of the 
structure since the height of the groin is directly related to effectiveness of the structure in 
capturing sand at various water levels. In terms of stability, the groin height determines the 
critical design water level and subsequently leads to stability criteria for the structure 

170. The crest height of the existing terminal groin is approximately at elevation 5 feet NGVD. 
At this elevation, sediment can be captured by the structure during periods of elevated water 
levels up to and including the 2-year return event. Beyond this return event, the structure 
becomes submerged and its effectiveness as a sediment trap is reduced. In terms of stability, 
the 5-foot NGVD crest elevation sets the critical water level elevation, resulting in a 10-12 ton 
armor stone requirement to achieve stability for the structure during storm. 

171. Lowering the crest height would reduce the stability requirement on the structure since 
the critical water level and subsequently, the design wave condition, would be lower. A crest 
height set at the existing high tide line will result in armor stone in the 8 to 10 ton range. The 
trade-off of the lower crest height may include an increase in construction cost (since water- 
based construction must be used), greater sand retention loss during storm conditions, and the 
advent of navigation issues. Because stability of the structure can be altered with changes in 
the sideslope of structure, crest elevation changes were not considered further. For the design 
of the groin extension, a 5-foot NGVD crest elevation was used. 

3.7 Groin Orientation 

172. The terminal groin is presently skewed 20 degrees west of due south. It is assumed that 
this orientation was selected to minimize both structural damage of the groin and the erosive 
force on the beach from storm waves. This orientation might have also been selected to provide 
greater control of the littoral movement. Since the inlet dynamics and shoreline evolution 
process has not significantly changed in the last 10 years, a change in the orientation of the 
groin was not initially considered. However, it was noted that rip currents could more easily be 
deflected seaward at the existing orientation. To minimize this affect, the extension was skewed 
an additional 20 degrees westward. Added benefits of this orientation include placing the 
structure toe further from a small scour hole that is forming in this part of the inlet. This 
orientation also places the structure in shallower water, which can decrease the incident wave 
height at the structure as well as reduce scour potential and construction costs. 
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3.8 Structural Stability and Damage Level 

173. The stability of a coastal protection structure is dependent on the combination of wave, 
water level, and current conditions that produce the maximum forces on the structure. The U.S 
Army Corps of Engineers stipulates that the life cycle of rubble-mound structure should range 
between 25 and 50-years if the structure is to be justified economically for its intended role. 
Given that the terminal groin has provided functional protection to the Point Lookout shoreline 
for close to 50 years, the 100-foot extension and rehabilitation of the groin should be designed 
for the same longevity. During a 50-year period, the combination of storm, water level, and 
current that produces the largest force occurs at the 2-year return period surge, when the water 
level is approximately equal to the crest elevation of the structure. Although storm events 
greater than the 2-year can occur in 50-years, the forces on the structure are reduced as the 
structure becomes submerged. The stability of the submerged groin during these larger events 
was examined using the method outlined by Ahrens (1988) and it was determined that 
deformation of the structure would be minor. Therefore, the stability of the structure was 
designed to the 2-year design event. 

174. USACE recommends that coastal shore protection structures do not sustain greater 
than 5% damage during their lifespan. The existing groin structure was not designed to USACE 
standards. In situation where repair or rehabilitation of an existing structure is required, the 
USACE recommends a 20% damage level be used. The extension of the terminal groin will 
require the construction of a new groin cross section and the rehabilitation of the existing groin 
cross section. New groin cross sections are designed to meet USACE standards (5% damage 
levels). Rehabilitation of the terminal groin is designed for a 20% damage level. The transition 
between new and existing sections is designed to the 20% damage level. 

3.9 Settlement Analysis 

175. Structure deformation due to underlying soil settlement was examined as part of the 
design process. Three core-boring logs, which recorded the type of soil lying below the water in 
the area where the groin extension would be constructed, were used in the assessment. The 
borings indicate that soil composition is fairly uniform and is composed of fine to medium 
grained poorly graded sand. It should be noted that one of the borings was terminated at  a 
depth of -7.2 feet (NGVD) due to encountering a boulder. The other borings indicate that the 
sand layer extends 30 feet below the ground surface. 

176. Settlement estimates for sand are usually made on the basis of the relative density of 
the sand as measured by standard penetration tests. The relative density of sand is determined 
by the number of blows of the standard 140 pound hammer required to advance the standard 
split spoon sampler a distance of one foot. This number of blows is the "No value for the soil 
material. The "Nu values for the three borings indicate that the sand is loose to medium dense 
for the upper two feet. Below this depth, the blow count indicates very dense conditions. Using 
the very conservative "N" values from the upper two feet, the resulting settlement is 4.9 inches 
for the groin design. Settlement, when it occurs, will be completed quickly and should not be 
experienced after the construction of the groin extension. Since groin construction tolerances 
are generally set at 12 inches, settlement appears to pose little problem to the future structural 
integrity of the groin. 

3.10 Groin Extension Design 

177. Beginning at Station l+40, the 100-foot extension will be constructed. The existing groin 
head from Station 1+40 seaward will be removed since its structural integrity is severely 
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compromised. The design template for the 100-foot groin extension will retain a majority of the 
exterior features that exist in the original groin design template with one alteration. The side 
slopes of the outer 504  of the extension will be 1V:2H slopes, instead of 1V:1.5H to increase 
the stability of the armor layer. The crest width has been increased from 12-feet to 15-feet to 
meet the recommended USACE guidelines, which calls for the placement of three armor 
capstones across the top of the structure. The armor sect~on will consist of two-layers of stone. 
Due to the loss of core material from the existing groin, a double layer of secondary armor stone 
has been added to the design to provide protection against material losses. It was also felt that 
the secondary armor layer would increase the stability of the exterior armor capstones, which 
will be susceptible to attack from larger waves at the outer end. A buried toe, designed to 
recommended USACE guidelines, was designed from Station l+40 on the eastern (inlet) side 
around the head to Station 2+50 on the west side as moderate to severe scour is possible 
(especially on the inlet side). The toe will also prevent premature slumping of the design section. 

178. The transition from a double armor layer and 1V:2H side slope to a single armor layer 
and 1V:1.5H side slope will take place along a 3 0 4  transition section from Station 1+60 to 
1+90. This transition between new and existing sections will prevent a change in the exterior 
profile of existing groin and avoid the removal of the existing core material. The 304  long 
transition will consist of a single-layer of armor capstone placed atop a double layer of 
secondary armor stone. The reduced stability provided by the single-layer was examined but the 
sheltering of this section by the structure head was deemed sufficient to reduce the wave height 
(and the impact on stability) for this section. 

3.11 Rehabilitation Design 

179. Due to slumping that has occurred along the existing terminal groin, it is recommended 
that the groin be rehabilitated along the eastern side and crest, from station 0+40 to l+40 and 
completely reconstructed from 1+40 to I t 6 0  (5 feet added to accommodate groin extension). 
Beg~nning at station O+40, the armor stone across the crest and along the inlet side of the groin 
will be removed, allowing for a reconfiguration of the core stone and the addition of a single- 
layer of secondary armor stone along the inlet side. The addition of the secondary armor stone 
will reduce the potential for beddinglcore material to leach out of the voids between armor 
capstones. The additional stone will also provided a more stable base on which the armor 
capstones can be placed. The placement of secondary armor stone to the design template will 
require the crest width be extended from 12-feet to 15-feet. This has been taken into account in 
the design of the groin extension so abrupt breaks in the groin profile will be prevented. 
Because mild scour is a possibility along the inlet side of the rehabilitation, a minimal toe is 
included in the design. A single layer of secondary armor stone will be placed on a layer of 
beddinglcore stone from Station 0+40 to Station 1 +40. 

3.1 2 Design Wave 

180. The completion of the refraction, diffraction, and shoaling analyses produced a set of 
wave conditions, sorted by return period and direction, just offshore of the terminal groin. Since 
wave conditions in directional bins 202.5 and 225 degrees (compass bearings) are considerably 
smaller due to the effects of the ebb-shoal and shallow weldment just downdrift of the site and 
the wave heights in directional bins 157.5 and 180 degrees are within two tenths of each other, 
the final design wave are based on those refracted in directional bin 180 degrees (compass 
bearing). 

181. USACE recommends the H,o wave height value be used for the design of coastal shore 
protection structures. Except for the two year condition, the H,o values calculated could not be 
supported at the location of the terminal groin structure. Wave heights for greater than the 2- 
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year frequency should reflect both the breaking effects of the ebb-shoal, and any subsequent 
modification as they propagate landward. Given the uncertainty of the manual wave 
refractionlshoaling technique, which was employed from the ebb-shoal shoreward, this study 
presents the depth limited wave height values calculated at the shallowest point of the ebb- 
shoal for storms of a greater than 2-year frequency for the 180-degree wave bin. Should an 
accurate extremal wave climate landward of the shoal be required in the future, numerical or 
physical modeling should be performed. Table 3-1 lists the wave conditions from the 180- 
degree bin and the corresponding surge elevation for each return period storm. 

3.13 Wave Runup 

182. The computed theoretical maximum runup along the terminal groin is 15 feet during the 
2-year storm event, which can not be achieved due to the crest elevation limitation of 5 feet 
NGVD, and a storm surge elevation of 5.5 feet NGVD. For larger storm events, the existing 
structure becomes submerged and wave runup computations were not performed. Unless the 
groin extension is designed for a crest elevation significantly greater than 5 feet NGVD, runup 
should not present any structural problems for the design as armor size determined using 
Hudson's formula will account for any pressure differentials induced by wave runup. 

Table 3-1 Design Wave Height and Water Level 

Return /Limiting ignificant h a v e  Length Storm Surge 
Period IDepth Over Period, T. ifeetl kfeet) 

I(feei) Ishoals (feet) iseconds) 

2-Year 112.74~ 15.5 p.2 1154.8 5.5 I 

H,o at structure head, non-breaking (d=20 ft + surge, 180 degree wave bin) 
(2) Depth limited wave height calculated at inner edge of ebb shoal (d=10 ft + surge, 180 
degree wave bin) 
Depths are referenced to NGVD 

3.14 Armor Stone Requirements 

183. The median weight (WsO) for armor comprising the 60-ft section of the extension (Station 
1+90 to Station 2+50) will be 10.75 tons, based on stability calculations (assumes 5% damage). 
Gradation of stone for this section will range from 8 tons to 13.5 tons, with 75% of the stone 
weighing greater than or equal to 10.75 tons. The 304 transition portion of the extension 
(Station 1+60 to 1+90), the reconstructed groin section (Station 1+40 to 1+60) and rehabilitation 
section (0+40 to 1+40 - East Side) will have armor capstone with a WsO of 10 tons, based on 
stability calculations (assuming 20% damage). Stone gradations range from 8 tons and 12.5 
tons to ensure that stability is met for the single armor layer sections. 



184. The permeability of the double armor layer structure was considered and it was 
determined that the structure's sand retention capabilities would not be comprised. The groin 
extension will be constructed in a water depth, which places the core and underlayer layers at 
elevations approximately 8 feet below mean high water. The majority of sediment movement 
occurs in the lower portion of the water column at this water depth. Therefore, the permeability 
of the structure should be sufficient to retard sediment transport. A minimal toe (Station 0+40 to 
Station 1+40 - East Side) is comprised of a single layer of secondary armor stone placed on a 
layer of beddinglcore stone. A buried toe (Station 1+40 to Station 2+50 - East Side, around the 
groin head to Station 2+50 -West Side), is comprised of stone at the higher end of the armor cap 
stone gradation for this section, or 1.25 x W50 = 12 tons, with a 1 ton tolerance allowed. The 
area between Station 1+30 and Station 1+40 provides a zone of transition between the two toe 
designs. 

185. The recommended terminal groin rehabilitation and extension design is shown in Figures 
3-2 to 3-4. 



Section 4 

Groin Condition Survey and Recommendations for Groin Rehabilitation 

4.1 Introduction 

186. A condition survey of the existing groins was conducted in September 2003. The 
purpose of this on-site inspection was to evaluate the current structural condition of the groins to 
evaluate the current functioning of the structures, specifically, the sand trapping effectiveness. 

187. A complete documentation of the existing protective structures along the ocean front of 
Long Beach Island, from Jones lnlet to East Rockaway lnlet was presented in the report entitled 
"Beach Erosion Control and Hurricane Protection Study, Atlantic Coast of Long Island, Jones 
lnlet to East Rockaway Inlet" by the New York District Army Corps of Engineers, 1965. An 
update of this condition survey was conducted in 1988 and again during the week of December 
14, 1993. To facilitate the survey conducted in 1993, the existing structures were catalogued 
from number 1 to number 58 in order from East Rockaway lnlet Jetty east to Jones Inlet. Of the 
58 catalogued structures, there are 50 groins, 7 bulkheads and 1 jetty. 

188. The current update to the groin condition survey was conducted on September 29-30, 
2003. This survey included on-site review of the structure dimensions and approximate 
elevations, the types of structure and construction materials, the armor stone sizes and 
interlocking conditions for stone groins, and the sand trapping effectiveness of the groins. A 
series of photographs were taken during the survey period to support the assessment of the 
existing structure conditions. The field photos, notes, and structural inspection check-sheets 
completed during the site inspection are included as Appendix C. l  - September 2003 Groin 
Evaluation. 

189. The results of the existing condition survey are presented in Table 4-1 along with the 
evaluations from the condition surveys in 1988 and 1993. All groin numbers are consistent with 
the 1993 survey lists to facilitate comparison. 

4.2 Long Beach 

190. There are 23 groins in this stretch of beach, between (and including) Groin No. 24 at the 
west end of Long Beach and Groin No. 48 at the east end of Long Beach. Each of these groins 
was evaluated as to structural condition, sand trapping effectiveness and planform holding 
effectiveness. Any qroin rated as Door in all three of these categories was considered to be 
deteriorated to such a point that they have ceased functioninq and therefore not candidates for 
rehabilitation. Based on this evaluation, 15 of the 23 groins are recommended for rehabilitation 
as shown in Table 4-1. The proposed rehabilitation consists of repositioning existing armor 
stone and adding additional armor stone along the seaward 100-330 feet of each of the groins. 
A minimum constructable crest width of approximately 13 ft was selected with side slopes of 1V 
on 2H. A primary armor weight of 5 tons was selected in order to approximately match the 
existing armor stone. A typical profile and cross-section of a rehabilitated groin are shown in 
Figure 4-1 and 4-2, respectively. 

4.3 Lido Beach 

191. There are four groins on this length of shoreline, Groin Nos. 51-54. Each of these groins 
is in poor condition and is considered to be deteriorated to such a point that they have ceased 
functioning and therefore are not candidates for rehabilitation. 



4.4 Point Lookout 

192. There are three stone groins on this length of shoreline, Groin Nos. 55, 56 & 58. Groin 
Nos. 55 & 56 are generally in good condition except for a 100 ft length of each of the head 
sections which requires rehabilitation by repositioning and adding additional armor stone. Based 
on a review of the report entitled "Terminal Groin Rehabilitation and Extension At Jones Inlet, 
Long Beach Island", February 1999, by Michael Baker Jr., Inc., it is recommended that Groin 
No. 58, the terminal groin, be rehabilitated and extended 100 feet in accordance with the design 
proposed in the report. 

4.5 Summary 

193. The updated structure condition survey is shown in Table 4-1. Of the 30 groins 
inspected, 15 groins in Long Beach are recommended for rehabilitation along with 2 groins 
recommended for rehabilitation in Point Lookout and the rehabilitation and extension of the 
terminal groin. 



TABLE 4-1 

GROiN CONiJSrlON SURVEY AND REHABiLlTAltON RECOMMENDATION 

2003 Numbei 
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Section 5 

Physical Description of Bird NestinglForaging Area and Representative Profile 

5.1 Introduction 

194. Figure 5-1 indicates the proposed ephemeral pool dimensions and positioning for the 
nestinglforaging area as provided by the NYD. As shown in Figure 5-1, the ephemeral pool 
encompasses a 93.4 acre area and the piping plover and least tern nesting area encompasses 
a 42.3 acre area. 

195. A representative beach profile was developed by the New York District for the bird 
nestinglforaging area using available survey data collected from 1995 and 2002. Profiles 172, 
174 and 180 are those located within the area; however, profile 174 was judged to have the 
most representative shape and was used as a basis for developing a beach profile for storm 
impact assessment. All available data for Profile 174 from 1995 to 2002 were averaged using 
the Beach Morphology Analysis Package (BMAP). Because the back side of the dune was not 
surveyed during the time period, a back slope was added to the dune of the averaged profile, 
down to an elevation of c7.0 ft NGVD at a slope of 1V:5H. The berm, approximately at 
elevation +7.0 ft NGVD, was shortened from the average width of 780 feet to a width of 600 feet 
to match the average width of the berm of Profiles 172, 174 and 180 for the period 1995 to 
2002. 

196. The resulting representative beach profile for assessing storm impacts is shown in 
Figure 5-2. The profile has a maximum dune elevation of +21.5 ft NGVD. The dune is 287 ft 
wide and is fronted by a berm that has an average elevation of approximately +7.0 ft, and varies 
between +5.5 ft NGVD and c9.5 ft NGVD. The berm is approximately 600 feet wide and then 
slopes at about a 1V:25H slope out to about -13 ft NGVD, where the slope becomes much 
flatter due to the presence of the ebb shoal attachment bar. 

5.2 Evaluation of Equivalent Storm Protection 

197. The storm protection capability of the existing beach in the bird nestinglforaging area is 
evaluated for the 73-year design storm condition using the Storm-Induced M c h  m a n g e  
Model (SBEACH). SBEACH (Larson and Kraus, 1989a, Larson, Kraus and Byrnes, 1990) is a 
numerical simulation model for prediction beach, berm and dune erosion due to storm waves 
and water levels. Assumed in the application of the model is that beach profile change during a 
storm event is dominated by cross-shore processes and that long shore transport effects are 
negligible. This assumption is expected to be valid for short-term storm-induced profile 
response on open coasts. This model is the same as that used in the Feasibility Study. 

198. Storm parameters required by SBEACH include time histories of total water level 
(astronomical tide plus storm surge), wave height, wave period and wave angle. Wind data can 
also be used; however, model sensitivity to wind effects was evaluated in the Feasibility Study 
and was determined to be insignificant for the profiles at Long Beach. 

199. Based upon a review of the Feasibility Study, the Reanalysis Study and the design 
report for the terminal groin at Jones Inlet, the 73-year event exhibits a peak total water level 
(astronomical tide plus storm surge) of +9.7 ft NGVD, a peak offshore wave height (Hmo) of 
22.1 ft, and a peak wave period (Tp) of 14.3 seconds. Because SBEACH requires that a storm 



time history for each parameter be used as input, storm time histories are developed from 
available data sources that measured such an extreme event. 

200. A water level time history for the event is developed by acquiring data for the December 
1992 nor'easter (7-16 December, 1992) at Sandy Hook, New Jersey (NOS Station 8531680). 
The time history is re-referenced from Mean Lower Low Water (MLLW) to NGVD by subtracting 
2.25 feet from all water elevation data points (NGVD29 is 2.25 feet above MLLW). This 
conversion is taken from tidal benchmark information for the Long BeachlJones Inlet area 
(Section 933 Evaluation Report, Jones Inlet, New York District, 1992). The predicted 
astronomical tide is removed from the time history and the storm surge component time history 
is increased by a factor of 1.4889 so that the sum of the tide and surge time histories exhibits a 
peak total water level of +9.7 ft NGVD. The resulting time history thus includes the predicted 
astronomical tide time history and storm surge time history for the 73-year event (as specified in 
the 1995 Feasibility Report). 

201. Wave height and period time histories are derived from the Wave Information Study 
Level 3 wave hindcast for 1990-1999 (www.frf.usace.armv.mil/wisl). Wave conditions are 
extracted for Station 119 for the same time period as the water level time history. The 
hindcasted time history of wave height is scaled by a factor of 0.9489 to result in a 73-year 
storm peak wave height of 22.1 feet. The wave period time history does not require scaling 
because the peak wave period of 14.3 seconds is equivalent to that of the 73-year design storm 
event. 

202. Figure 5-3 illustrates the time histories developed as input for the SBEACH design storm 
simulation in the bird nestinglforaging area. 

203. Using the representative beach profile and storm time histories, the SBEACH model 
simulation indicates that the seaward edge of the berm recedes 220 feet landward during the 
73-year event. There is a slight leveling of the undulations on the berm, but the significant sand 
transport rate is limited to the seaward third of the berm. Figure 5-4 illustrates the change in the 
profile configuration due to the storm. A second simulation with the same storm input and a 
berm narrowed to 250 f t ,  indicates slight scarping of the toe of the main dune and would be the 
condition under which design storm protection would be compromised. This distance is 
described in Section 8.3.4 as the "trigger" for implementing the construction of deferred project 
components in this area. 

204. Because there is no fill required in this area to achieve design-level protection, the 
project plans will need modifications to taper adjacent beach fill areas into the existing berm 
width and height, in areas where the present berm width exceeds 250 ft. 



Section 6 

Dune Walkovers and Boardwalk Extensions For the Updated 1995 Feasibility Report 
Recommended Plan 

6.1 Introduction 

205. After supporting the 1995 Feasibility Report Recommended Plan, following several years 
of no funding due to administration policy, the City of Long Beach rejected the Plan because of 
the proposed dune fronting their boardwalk would partially obstruct ocean views from the 
boardwalk. The City strongly believed the dune would alter the historic character, significance, 
aesthetics and social importance of the boardwalk. In order to present a recommendable plan 
that would potentially be acceptable to the City of Long Beach, the 1995 Recommended Plan 
was updated at Long Beach to include numerous boardwalk overlook extensions over the dune 
to provide unobstructed ocean views and to relocate comfort and lifeguard stations from the 
beach near the proposed dune to the boardwalk seaward extensions, for easier access, better 
ocean visibility and to be out of storm damage influence. Dune crossing structures from the 
1995 Feasibility Report Recommended Plan were also updated to incorporate pedestrian 
disability access ramping. The following section describes dune crossing structures, boardwalk 
extensions and relocations that update the 1995 Feasibility Report Recommended Plan. 

6.2 City of Long Beach 

206. For the City of Long Beach, boardwalk extensions are proposed at various street ends, 
configured such that they would traverse the dunes. This plan would bring people closer to the 
ocean and future beach activities and would allow the City to elevate its comfort and lifeguard 
stations to boardwalk level, bringing them out of the flood plain. 

207. The plan includes a proposed boardwalk extension for fifteen (15) street end locations 
with a proposed length of approximately 100 ft which will be sufficient to traverse the proposed 
dune and 25 foot maintenance area. The width, however, varies depending upon location and 
projected use. The plan views for the structures proposed for each location for the City of Long 
Beach are included in Appendix C. 

208. Five (5) comfort stations, two (2) comfortllifeguard stations and two (2) lifeguard 
headquarters are proposed for these boardwalk extensions. In regard to the comfort stations, it 
is proposed to situate such structures closer to the boardwalk rather than far out on the 
extensions to reduce utility hookup costs. The existing beach structures will be razed during the 
installation of the dunes. 

209. In addition, four (4) timber dune walkovers, twelve (12) gravel surface dune walkovers 
and three (3) gravel surface vehicle access ramps over the dune are proposed by the City of 
Long Beach. 

6.3 Town of Hempstead 

210. For the Town of Hempstead, the extension of eight (8) existing dune walkovers, 
construction of seven (7) new timber dune walkovers, seven (7) gravel surface vehicle access 
ramps, one (1) raised timber vehicular access and one (1) lifeguard headquarters is proposed. 



211. The proposed locations for each of these structures are shown as a component of the 
Recommended Plan in Figure 6-1 to Figure 6-12. Plan, elevation and cross-section views of the 
beach access structures are shown on Figure 6-13 to Figure 6-16. 





TABLE 6-1 continued 
BOARDWALK EXTENSIONS, DUNE WALKOVERS AND VEHICLE ACCESS 

UPDATED I 

1- 

8 /Tlmber Ralsed Veh~cle Access 
9 /Timber Pedestr~an Non ADA Dune 

10 Timber Pedestrian ADA Dune Walkover 

Extended As Needed 

995 FEA! 

SIZE 
1 O'x220' 

HLITY REPORT RE 
.ONG 

Wsshington 
New York 

3MMENDED PLAN 
TOWNOF 1 

LOCATION 
-f Groin B (liPprox ~1,097,725) 

East of Groin E (Approx E1,095,100) 
East of Groin F (Approx E1.093,950) 
East of Groin G (Approx E 1,093,350) 
Approx E l  ,095,750 
Approx E 1,092,200 
East of Lido Towers (Approx E l  ,085,600) 

1 / ~ ~ ~ r o x  E1,091.350 
4 East of Groin C (Approx E1,097,000) 

East of Groin D (Approx E l  ,096,250) 
Approx E l  ,091,870 

(Approx E l  ,085,500) 

Approx E 1,096,500 
Approx E 1,086,600 .- 

8 Lido Beach (Approx E l  ,089,650) 
Lido Beach (Approx E1.089,370) 
Biaritz 
Matlock (?) 
Pinehurst 
Buxton 
Allevard 
Approx E l  ,086.920 

(1) Assume same dimensions and cost as smallest type of new walkover for estimating purposes 



TYPE STUCTURE 
Comfort Stations t 
I 

TABLE 6-1 continued 
RELOCATIONS 

TED 1995 FEASIBILITY REPORT RECOMMENDED PLAN 

2 ComforULifeguard Stations 

SIZE 
LONG 

BEACH 
5 

2 

1 

LOCATION 

East of Groin A (Approx. E1,099,920) 

LOCATION 
Lincoln Blvd. 
Long Beach Blvd. 
Edwards Ave. 
National Blvd. 
Grand Blvd. 
Neptune Blvd. 
New York Ave. - 

National Blvd. 

TOWN OF 
HEMPSTEAD 

0 

0 

1 





Section 7 

Alternatives to the Dune Fronting the Long Beach Boardwalk 

7. 1 Introduction 

212. The boardwalk extensions, dune walkovers fronting the boardwalk and therelocation of 
comfort and lifeguard stations at Long Beach developed in the Updated 1995 Feasibility Report 
Recommended Plan did not fully accommodate the City of Long Beach's concerns about lost 
historical significance, as well as the negative impact on aesthetics due to the dune positioned 
in front of the boardwalk. Therefore, the Updated 1995 Recommended Plan was still 
unacceptable to the City. In addition surfers and fishermen were opposed to the 1995 and 
Updated 1995 Feasibility Report Recommended Plans because of the seaward extension of the 
improved beach slope vs. the existing beach slope. This was due to the magnitude of the 
seaward shoreline extension of the proposed project fronting the boardwalk at Long Beach, 
requiring approximately 100 ft of beach berm extension seaward. In order to develop a plan that 
would be acceptable to the City of Long Beach, two alternative plan elements (replacing the 
dune in front of the boardwalk) with the same level of storm damage protection as the 
authorized project were developed, i.e. a concrete seawall at the seaward face of the boardwalk 
and a sand barrier under the boardwalk. 

7.2 Concrete Seawall Alternative at Long Beach 

213. 4n lieu of the sand dune fronting the boardwalk as proposed in the 1995 and Updated 
1995 Recommended Plans, the first alternative was an 11,000 ft long concrete seawall at the 
seaward face of the Long Beach boardwalk. This seawall includes a 2.2 ft width of reinforced 
concrete wall extending from the top of the seaward face of the timber boardwalk deck (approx. 
el. 17.0' NGVD), enveloping 1.0' wide, AZ13 steel sheet piling, down to el. 8.0' NGVD (2' below 
the fronting proposed sand berm). The 39' long steel sheeting is extended down to el. (-) 22.0' 
NGVD for structural stability. Refer to Figure 7-1 for a typical cross section. It is noted that no 
fronting scour stone is included since no scouring action is anticipated based on the successful 
performance experience (without fronting scour protection) for a similar concrete seawall and 
sand fronting berm at the Ocean City, Maryland, Storm Damage Reduction Project. The top of 
the concrete seawall was extended to the top of the boardwalk deck in order to preclude wave 
overtopping with the need for splash blanket protection and to protect the seaward edge of the 
timber deck. 

214. The concrete seawall plan was not moved forward because it does not comply with New 
York State shoreline policy concerning hardened structures running parallel and near to the 
shoreline. 

7.3 Sand Barrier Under Long Beach Boardwalk 

215. The second alternative plan element was a sand barrier under the boardwalk in place of 
the dune fronting the boardwalk. 

216. A sand barrier under the boardwalk would perform very much like the recommended 
dune but in a realigned or more setback position along the beach. The sand barrier crest 
elevation of 15.0' NGVD, crest width of 25 fl and seaward slope of 1 V 5 H  are the same as the 
crest elevation, crest width and seaward slope of the dune fronting the boardwalk from the 1995 
and Updated 1995 Recommended Plans. The only difference between the sand barrier 



geometry and the dune fronting the boardwalk geometry is the landward slope which was 
steepened from 1V:5H with the dune to 1V:3H with the sand barrier, in order to fit the sand 
barrier footprint essentially under the boardwalk. In order to avoid impacting the boardwalk 
seaside access ramps each 80 ft long parallel to the boardwalk, the sand barrier seaward slope 
is steepened to 1V:2.5H at the boardwalk seaside pedestrian access ramp locations. The 
1V:2.5H slope is the steepest allowable stable sand barrier slope with a bank slope safety factor 
of 1.5 (tan 01 tan i, where 0 is the 30" angle of internal friction for fine to medium un-compacted 
sand making up the sand barrier and i is the 21.8O angle of repose for the 1V:2.5H slope). Refer 
to Figure 7-2 for a typical plan layout of the sand barrier at a seaside boardwalk ramp location. 

217. Even though the sand mass of the sand barrier is 12% less than the dune fronting the 
boardwalk (a cross section of 219 s.f. for the sand barrier vs. 250 s.f. for the dune), the same 
level of storm protection, at a minimum, would be provided by the sand barrier as by the dune 
fronting the boardwalk because the sand barrier also incorporates surface reinforcement along 
all its faces. It is noted that the sand mass of the sand barrier at the boardwalk ramp locations 
(making up only 9% of the total boardwalk frontage) is 25% less than the dune, but benefits 
from the wave interference offered by the fronting ramp and therefore sustains the same levelof 
protection. The aforementioned reinforcement includes: (1) a buried (for aesthetics) 6" thick 
crushed stone (4" diam.) filled coated wire marine mattress on the seaward slope, (2) a 4" thick 
cement filled geoweb surface, halfway up the landside slope, and (3) a pervious geotextile 
underlying the marine mattress and geoweb and continuing over the exposed sand surfaces of 
the remainder of the sand barrier. This reinforcement will sustain the sand barrier design level 
against wave action even if the stone mattress is exposed from the loss of the 1.5 ft of overlying 
sand. The geotextile and cement filled geoweb surfacing will be resistant to erosion from wind 
forces and will keep the barrier from affecting landward properties. A line of 4 ft high sand 
fencing on the seaward barrier slope will provide a sand entrapment feature on the seaward 
face to keep the stone mattress buried during non-storm conditions and limit sand build up 
under the boardwalk. The overlying 1.5 ft layer of sand should be restored, for aesthetic value, if 
storm activity erodes this stone mattress sand cover. Because of the sand barrier reinforcement, 
no dune grass is required for barrier stabilization enhancement. Refer to Figures 7-3 and 7-4 
for typical sand barrier cross-sections at non-ramp and ramp access locations. 

218. Maintenance of the sand barrier is dramaticallyreduced from dune maintenance since 
the sand barrier reinforcement requires only sand cover restoration and sand regrading at the 
seaward slope vs. dune grass maintenance, significantly more dune sand replacement, debris 
clearance and security issues behind the dune, for maintenance with the dune fronting the 
boardwalk. 

219. In order to maintain two existing vehicular access points under the boardwalk, since a 
continuous sand barrier would block these access points, two swing gate structures would be 
embedded in the sand barrier at the existing access point locations. These steel swing gates 
(15' wide x 9' high, to provide for vehicular vertical clearance under the boardwalk) housed in 
reinforced concrete for structural stability (refer to Figures 7-5 and 7-6 for plan, cross section 
and profile views) provide a clear 15.0 ft wide opening in the sand barrier that would be swung 
closed just prior to storm activity. 

220. The Sand Barrier Under the Boardwalk Alternative Plan translates landward the dune 
alignment fronting the boardwalk from the 1995 and Updated 1995 Recommended Plans by 85 
ft landward. This landward shift allows the entire beach berm including its foreshore slope to 
also be translated landward by 85 feet. This results in reducing the beach fill requirements by 
1,160,000 cy since the outer extent of the berm fill intercepts existing bottom at a shallower 



elevation. The landward shifl of the beach fill seaward limit eliminates 22 acres of beach fill 
impact on existing bottom. This would potentially reduce concerns of fisherman regarding 
existing beach impacts from a seaward extended beach. In addition, the landward shifl of the 
foreshore slope allows the toe of the proposed beach fill to fall landward of the existing slope 
break, i.e. the point where the foreshore beach slope meets relatively flat ocean bottom, for 
approximately 90% of the boardwalk shoreline. This is meaningful since the slope break 
influences the breaking zone of that portion of the wave spectrum that is tripped by the slope 
break. Therefore, if the proposed limit of beach fill falls landward of the existing slope break, the 
proposed fill would potentially have less impact on changing the zone of these breaking waves 
and thus be more favorable to surfers. This landward shift of alignment allows the elimination of 
the eastern taper to tie back to the dune alignment to the east of the boardwalk, that would be 
required with the dune fronting the boardwalk. The elimination of the eastern taper provides for 
a straighter continuous foreshore slope (at a section of the shoreline that has a natural bend 
where erosion becomes more sensitive) which should reduce erosion impacts on the beach fill 
improvement. The western taper of the Sand Barrier Under the Boardwalk Plan is minimal 
(since it is located at a straight section of beach alignment) and its seaward shifl of the 
foreshore slope in the direction of littoral sand flow is more favorable (than the landward shift of 
foreshore alignment pertinent to the dune fronting the boardwalk plans) to sand retention. 

221. With the Sand Barrier Under the Boardwalk Plan, the rehabilitation of six groins in Long 
Beach for the 1995 and Updated 1995 Recommended Plans at Long Beach would have to be 
extended landward approximately 90 - 100 ft each, because of the landward shift of the 
foreshore slope. The seaward extent of the groin rehabilitations would remain the same as the 
existing seaward location, which should reduce surfer concerns about the impact of breaking 
waves on the groins from a more seaward groin head location. 

222. With the Sand Barrier Under the Boardwalk Plan, all the beach-located comfort and 
lifeguard stations would remain, as existing, but would require 2,774 If of surrounding timber 
retaining walls at the six structures to contain or retain the adjacent raised berm sand, while 
maintaining the existing surrounding grades, at each structure. Refer to Figure 7-7 for a typical 
cross section of the timber retaining wall. 

223. With the Sand Barrier Under the Boardwalk Plan, the quantity of 5 year renourishment 
beach fill is reduced by approximately 20,000 cy, fronting the boardwalk, (from the 1995 and 
Updated 1995 Recommended Plans) due to the landward shift of the foreshore slope and its 
intercept with a shallower ocean bottom. 

7.4 Sand Barrier Alternative Associated Issue 

224. With a sand barrier directly beneath the boardwalk, including a crest width and upper 
slope that would extend over half the boardwalk width and come within a foot of its timber deck, 
sand barrier sand, saturated from stormirain activity, will remain damp for extensive periods of 
time. In other words, the barrier sand will have little chance to dry due to the significantly 
reduced ventilation under the boardwalk with the sand barrier in place. This will greatly increase 
the existing condition moisture content in the air adjacent to the timber boardwalk. Increased 
and sustained moisture in contact with wood is a major contributor in the decay of wood. It is 
noted that, based on researched field experience, new timber can suffer decay within 3 years, 
where moisture levels are elevated, as compared with approximately 7 to 10 years with more 
moderate moisture levels. This increased moisture would impact maintenance of the existing 
boardwalk timber deck and therefore the boardwalk deck becomes a project cost consideration 
since the sand barrier under the boardwalk would directly increase the cost of existing local 



boardwalk maintenance. The formulation of the most cost effective approach as to boardwalk 
deck maintenance and replacement (as an added relocation item project feature) or keeping the 
existing deck, is developed in the Problem Identification Section (Paragraph B - "Design 
Changes") of the Main Body of the LRR. As discussed in the aforementioned Section, the most 
cost effective approach pertaining to boardwalk replacementlnon-replacement was boardwalk 
deck replacement with composite wood. 



SECTION 8 

The Recommended Plan With Post-Feasibility Report Modifications and Refinements 

8.1 Introduction 

225. The Long Beach Project is a storm damage reduction project, which has been designed 
to provide protection against wave attack and inundation for homes and businesses along 6.4 
miles of oceanfront, including Point Lookout, Lido Beach, and the City of Long Beach. This area has 
been subject to major flooding during storms, causing damage to structures along the barrier 
island. Over the years, continued erosion has resulted in a reduction in the height and width of the 
beachfront, which has increased the potential for storm damages. 

226 The Recommended Plan has been developed to reduce storm damages to the highly 
developed communities that are susceptible to wave attack and flooding during major storms and 
hurricanes. The plan has been developed to provide protection against a 100-year storm event. 

227. The Recommended Plan, although somewhat modified and refined, is essentially the 
same as the authorized plan with regard to its storm damage features and design protection. It 
is a beach fill plan which is characterized by a 110 f t  wide beach berm at an elevation of + I0  f t  
above NGVD, and a dune system with a top elevation of + I5  ft NGVD. The plan includes 
approximately 29,000 linear feet of beach fill placed over 34,000 If of shoreline. The 
Recommended Plan consists of the following components. Details of the Recommended Plan 
are shown on Figures 8-1 through 8-12. 

8.2 Beach fill 

228. The LRR Recommended Plan includes the beach fill component of Plan 5 from the 
February 1995 Feasibility Report with some modifications as described below. The components 
of the beach fill include: 

a) Dune and berm fill from Point Lookout west to the eastern boundary of the bird 
nesting and foraging area at approximately E1,096,100 (groin E). Dune and berm fill are to be 
placed from the western boundary of the bird nesting and foraging area tapering from existing 
grade at approximately E1,091,200 and extending westward to the City of Long Beach 
boardwalk where the dune becomes a sand barrier (with similar crest width, height and 
foreshore slope as the dune) under the boardwalk with a continued 110 foot wide berm. At the 
westerly end of the 11,000 ft long boardwalk in Long Beach the sand barrier under the 
boardwalk reverts to the dune and berm fill, tapering westward into East Atlantic Beach to 
closure with the existing shoreline. The total length of shoreline including the bird nesting and 
foraging area is approximately 34,000 If. Figures 8-13 through 8-38 show the cross-sections of 
the proposed dune and berm fill. 

b) Dune: Crest elevation of +I5 ft NGVD for a crest width of 25 ft with 1 on 5 side slopes 
on the landward and seaward sides. 

c) Sand Barrier: Crest elevation of + I5  ft NGVD for a crest width of 25 ft with 1 on 5 
seaward slope and 1 on 3.0 landward slope (at boardwalk seaside ramp locations, the landward 
and seaward slope transitions to 1 on 2.5) reinforced with a buried 6" thick stone mattress on 
the seaward slope and a 4 thick cement filled geoweb layer on the landward slope face, both 



underlain with geotextile with geotextile placed on the crest and the uppermost part of the 
landward slope. 

d) Berm: Fronting the dune (and sand barrier at the Long Beach boardwalk location), a 
minimum berm width of 110 ft at elevation +I0 ft NGVD with a shore slope of 1 on 20 for the 
easternmost 5,500 If of the project, a 1,500 If transition, thence a 1 on 35 slope for the 
remaining 27,000 If. 

e) A total sand fill quantity of 6,600,000 cy will be required. These quantities of sand fill 
include the following: 

- + I  .0 ft tolerance 
- overfill factor of 2.5% 
- advanced nourishment width of 50 ft 

e) The dune construction includes 12 acres of planting dune grass and 47,000 If of sand 
fence for dune and sand barrier sand entrapment as well as, 6 ADA compliant timber dune 
walkovers (including 1 extending from the boardwalk), 12 gravel surface dune walkovers, 1 
gravel surface vehicle access ramp and 2 swing gate vehicle access structures in Long Beach, 
with an associated 2,774 If of timber retaining walls to surround 4 existing comfort stations, 2 
existing comfort stations with concession stands, and 1 existing lifeguard headquarters. For the 
Town of Hempstead, the extension of 8 existing dune walkovers, construction of 7 new timber 
dune walkovers (3 of which are ADA compliant), 7 gravel surface vehicle access ramps, 1 
raised timber vehicular access and reconstruction of (relocation of) 1 lifeguard headquarters is 
included. 

f) Renourishment of approximately 1,726,000 cy of sand fill from the offshore borrow 
area every 5 years for the 50 year project life. Beach fill for the proposed project is available 
from an offshore borrow area containing approximately 36 million cy of suitable beach fill 
material, which exceeds the required initial fill and all periodic renourishment fill operations. The 
borrow area is located approximately one mile offshore of the barrier island of Long Beach. 

8.3 Summary o f  Changes To The Recommended Plan Since The Feasibility Report 

229. Since the completion of the Feasibility Report in 1995, there have been refinements to 
design and changes in the existing conditions. Accordingly, a number of modifications have 
been incorporated into the Recommended Plan based on work completed to date since the 
completion of the Feasibility Report. These modifications are described in the following 
paragraphs. 

230. 8.3.1 Terminal Groin Rehabilitation and Extension. Based on the report entitled 
"Terminal Groin Rehabilitation and Extension At Jones Inlet, Long Beach Island", February 
1999, prepared by Michael Baker Jr., lnc., the Recommended Plan has been modified fo 
include the rehabilitation and extension of Groin No. 58, the easternmost terminal groin in Point 
Lookout, in accordance with the typical design proposed in the referenced report (See Figures 
3-2 to 3-4). 

231. 8.3.2 New Groin Construction. Based on the report entitled "Technical Reanalysis of 
the Shoreline Stabilization Measures for the Eastern Portion of the Long Beach Island, New 
York Project", March 2000, prepared by Offshore and Coastal Technologies, Inc./Andrews, 
Miller & Assoc., Inc., the Recommended Plan has been modified to include the construction of 7 



new groins in the Point Lookout area. The first groin will be constructed 800 ft west of existing 
Groin 55 in Point Lookout and the second through fourth groins constructed with tapered 
lengths at intervals of 800 ft The remaining 3 groins would be constructed at 1,200 ft intervals 
with tapered lengths. In order to minimize the potential impacts to the shoreline to the west, a 
tapered groin field is recommended with a 6-degree taper starting at the seaward tip of Groin 3. 
This taper results in a proposed length of 500 ft from the proposed seaward top of berm to the 
seaward tip of the first proposed groin to the west of Groin 3. The lengths of the remaining 
groins are reduced to meet the 6 degree taper for the groin field (See Figures 8-39 to 8-46). 

232. Initial construction of the 4 easternmost groins is recommended to provide the required 
erosion control and storm protection for the severely eroded shoreline area. The remaining 3 
groins, which would be largely buried in the existing weldment area, are proposed for deferred 
construction as needed, based on the degree of stability of the weldment area. The deferred 
tapered groins are included to address the possibility that the weldment might migrate 
westward, creating erosional pressure to the east as it moves. 

233. 8.3.3 Rehabilitation of Existing Groins. Based on a condition survey of the existing 
groins conducted in September 2003, the plans for rehabilitation of existing groins in the 
Recommended Plan has been modified to include rehabilitation of those groins that were found 
in poor or fair condition that would be beneficial to the beach stability. Based on this evaluation, 
15 of the 23 groins in the City of Long Beach and 2 groins in Point Lookout should be 
rehabilitated. The proposed rehabilitation would consist of repositioning existing armor stone 
and adding additional armor stone along the seaward 100-330 feet of each of the groins. A 
minimum constructable crest width of approximately 13 ft was selected with side slopes of 1V 
on 2H. A primary armor weight of approximately 5 tons was selected in order to approximately 
match the existing armor stone (See Figures 4-1 to 4-2) 

234. 8.3.4 Long Beach Boardwalk Replacement. The increased moisture levels under the 
boardwalk from the sand barrier's effect on the loss of adequate ventilation would impact 
maintenance of the existing boardwalk timber deck and therefore the boardwalk deck becomes 
a project cost consideration since the sand barrier under the boardwalk would directly increase 
the cost of existing local boardwalk maintenance. Refer to Paragraph 7.4 for more details. The 
most cost effective boardwalk action, as developed and discussed in the Formulation Section of 
the Main Body, is the replacement of the timber deck with a composite wood deck which would 
be a non-Federal Relocation cost item. 

235. 8.3.5 Physical Criteria For Initiating Construction of Deferred Project Elements. 
Construction of deferred plan elements, the three westernmost groins and beach fill in the bird 
nesting and foraging area at Lido Beach, could be triggered at a future date within the 50-year 
project life based upon physical monitoring data. The criteria for construction will include a 
change from the accretive or presently stable condition to an eroded condition in the area where 
the deferred structures are to be located. The criteria include field measurements and analysis. 

236. The Jones lnlet ebb shoal attachment point, or "weldment," feature is a shallow 
nearshore feature that bridges the ebb tidal shoal offshore of Jones lnlet to the beaches to the 
west. The weldment is characterized by a bulge in the shoreline that has grown since 1962 and 
particularly through the 1990's. The initiation of the feature appears to coincide with the 
completion of the jetty on the eastern side of Jones lnlet and the subsequent growth of the ebb 
shoal south of the inlet. By 1980, the jetty fillet was reported to be nearly saturated, thus 
causing increased dredging requirements in the Jones lnlet navigation channel and an 
increased sediment supply to the tidal shoal (particularly the ebb shoal) features. 



237. In the 1990's, two major beach fills were placed in the Point Lookout to Hempstead 
Beach area totaling 1,160,000 cubic yards. The weldment became a relatively stable feature 
(length and shoreline position) in the 1995, 1997 and 1998 shorelines as shown in Figure 8-47. 
At the shoreline, the weldment is approximately 6000 feet long and extends from the Town of 
Hempstead Beach to the eastern end of Lido Beach. 

238. The relevant features that dictate the present configuration of the weldment encompass 
the entire inlet system: 

The updrift fillet at the Jones lnlet east jetty on Jones Island, which is the origination of 
sand supply to the inlet system, 
The Jones lnlet channel, which hydraulically determines the position and size of the ebb 
and flood shoals, 
The ebb and flood shoals, which are in dynamic equilibrium with the inlet hydraulics and 
supply sediment to the bypassing bar that is a sediment bridge to the weldment. 

239. The Long Beach Reanalysis report (2000) resulted in a recommended plan, called 
Alternative 4a, shown in Figure 8-48, that includes seven new groins extending westward from 
the three existing groins in Point Lookout, terminating about 7,000 feet to the west. The groin 
field includes four groins with tapered lengths spaced at 800-ft intervals west of existing Groin 3 
in Point Lookout, and three more tapered groins spaced at 1,200 feet in the weldment. The 
purpose of the tapered lengths is to avoid negative impacts to the west by allowing some 
sediment to bypass the groins and supply the downdrift beach. 

240. The three westerly groins will be largely buried in the existing weldment area and are 
proposed for deferred construction, to be built based on a lack of stability of the weldment area 
sometime in the future. These groins will be required if increased measures become necessary 
to maintain adequate shoreline stability in that area. The westernmost non-deferred new groin 
(located at approx. E 1096200) falls within the proposed ephemeral pool area, and, at this time, 
is sufficiently buried to merit consideration for deferred construction. However, this location at 
the eastern end of the weldment would then be the most susceptible of all the deferred 
structures to a reduction in beach width if the weldment migrates to the west. This groin also 
fronts an area that has more shorefront structures than the deferred groins to the west. 
Accordingly, deferred construction of this groin is not recommended. Overall, there are three 
conditions that may occur that would create a need for the deferred groin construction: 

1. The weldment may dissipate, i.e., the shoreline position and size of the weldment 
feature may recede. This process would indicate a reduction or termination of sediment 
supply to the shoreline from the inletlshoal system that includes all the features 
described above. If the continuity of sediment flow throughout the system is interrupted, 
the weldment could dissipate. For example, if sediment is removed from the east jetty 
fillet, it could slow the bypassing rate of sediment into the inlet, which in turn would 
reduce the flow of sediment to the weldment. Removal of sand from the ebb shoal or 
flood shoal needs to be carefully assessed because, again, this could create a demand 
for sediment within the shoals that would reduce the supply of sand to the weldment. 

2. The weldment may migrate to the east or west, exposing the area to the north of the 
weldment to increased wave energy and possible beach recession. This process would 
likely be a result of changes to the inlet hydraulics caused by a change in channel 
configuration, location or geometry. Excessive shoaling (or, conversely, dredging) within 



the inlet channel could result in a change in hydraulic efficiency, which in turn could alter 
the position and size of the ebb and flood shoals. Because the position of the ebb shoal 
determines the size and location of the bypassing bar, the weldment would respond by 
moving in the alongshore direction. Lowered currents in the inlet might cause ebb shoal 
accretion closer to shore, causing the weldment to move to the east. Higher currents in 
the inlet could cause the ebb shoal to be shifted further offshore, causing the weldment 
to move to the west. 

3. New groins constructed east (upstream) of the site might contribute to the trigger for 
construction of the deferred groins. The new groins may contribute to a reduction in sand 
supply toward the west, reducing the beach width. 

241. The response of the weldment would likely take place over a long period of time (year or 
more) that should be adequate to accomplish the construction of the deferred groin structures. 
This assumes that appropriate monitoring and analysis are performed to, first, recognize the 
effect and, second, to identify the cause(s). A reduction in sand supply to the weldment, and 
subsequent narrowing of the beach, will be noticeable over a one- to two-year period of 
monitoring, primarily through a constant trend in the reduction of the beach width. Because the 
weldment and ebb shoal are submerged and difficult to quantitatively measure, weldment 
dissipation or migration (along with any corresponding changes to the ebb shoal) would be 
noticeable over a 3-5 year period. The rate at which the beach is narrowing should determine 
the schedule for construction of the beach fill andlor deferred structures so that the protective 
nature of the project is not compromised. 

242. As shown in Figure 8-49, numerical modeling of beach profile response in the weldment 
area under design storm (73-year event) conditions indicates that approximately 250 feet of 
berm erosion is expected to occur during that event. Therefore a berm width of approximately 
250 feet at existing elevations is required to avoid significant scarping of the dune. The berm in 
the weldment area is the region of the beach between the dune and the seawardmost +7 ft 
NGVD29 contour. If monitoring data indicate that the berm from the seaward base of the dune 
to the 7ft NGVD contour is continuously narrower than 250 feet for more than a one-year period, 
the erosion processes need to be viewed as a long term trend and not seasonal or temporary. 
Thus, the construction process for the beach fill andlor deferred structure(s) in the narrow beach 
area should be initiated. 

243. There are other possible data sources that would indicate the need for construction, 
such as trends in the movement of the weldment and attachment bar, or changes in the volume 
and position of the ebb shoal. However, these features are submerged even at low tide and are 
difficult to completely monitor for quantifying trigger points for groin construction. 

244. The process of developing construction documents, bids, funding and contracts will take 
place over a several-month period and will allow further investigation of the cause(s) of the 
narrowed (eroded) berm. These causes may indicate other or additional measures needed to 
prevent further erosion or reduced effectiveness of the groin field. 

245. The paragraphs below describe the field data collection efforts required to identify the 
conditions that would trigger the initiation of construction of deferred project elements as well as 
the cause(s) of the erosion and possible reduced effectiveness of the groin field. 



246. Table 8 - 1 summarizes the recommended field efforts and analysis 

1 Monitorinq of the Weldment and Adiacent Beach Area. Beach prof~ling should be 
oerformed from Lido Beach to the existino Groin 2 in Point Lookout so that the weldment 
and the adjacent beaches are included. >pecifically, beach profiles should be surveyed 
at least annually in February - early March to avoid the bird nesting season and to 
capture the post-winter condition from the landward limit of the beach to -30 feet 
NGVD29 (or a maximum of 5000 ft length) at 5004 spacings from El085000 to 
E1100000. These data will provide an accurate assessment of site conditions and 
changes over time both above the water line and deeper on the beach profiles. The 
data should be plotted in both profile and plan views and then immediately analyzed to 
identify changes since the last survey and site conditions relative to design conditions 
and the berm width relative to the trigger width of 250 feet. Significant narrowing of the 
berm, especially when the berm approaches or is narrower than 2504, should be 
identified. Trends in narrowing between consecutive surveys should also be described. 

2. Aerial Photoqraphv of the Weldment and Adiacent Beach Area, the lnlet Shoals and 
Shorelines, and the East Jettv Fillet. Aerial photography has been the primary source of 
detailed shoreline positions and resulting sediment budgets in the study area. 
Photography should be taken annually in the spring to capture the post-winter condition 
and analyzed to extract shoreline position from approximately two miles east of Jones 
lnlet to Lido Beach (E1085000). The data should be plotted in plan view and then 
immediately analyzed to identify changes since the last shoreline and site conditions 
relative to design conditions. Significant changes since the prior photography should be 
identified (especially trends or shifts in weldment position). 

3. Hvdroqraphic Survevs of the lnlet. Every three years or when a potential trigger 
condition is met for construction of deferred structures, hydrographic surveys (single or 
multibearn) should be collected that include the inlet and the exterior of the ebb and 
flood shoals. The surveys will indicate, for example, changes in the long term supply of 
sediment to the shoreline that may indicate a need for increased fill in the groin field. 
Hydrographic surveys may be combined with on-going navigation channel condition 
surveying, if advantageous to do so. 

4. Hydraulic Measurements of Waves. Currents and Water Levels. A directional wave 
gauge immediately seaward of the Point Lookout area should be re-established to 
provide a measurement of incident wave energy to the area. The water level gauge at 
Point Lookout, now operated by the USGS, and existing meteorological station(s) should 
be maintained. 

5. Monitorinq Analvsis Report. The data described above should be analyzed by 
experienced coastal engineers to determine the long term changes occurring to the inlet 
system and, ultimately, to the weldment. The analysis should also present project 
conditions relative to the desired design condition. Significant deviations to the design 
conditions assumed in the weldment area will signal that the deferred groins should be 
constructed. If berm widths and usable beach widths (dune to Mean Sea Level) are 
narrower than overall beach fill design parameters, then construction of the deferred 
structures should be considered. 



Table 8-1. Summa I of recommended monitoring activities to indicate a trigger for 
struction of defe 
Recommended 
Activity 

3each profile 
survey 

Zerial photography 

. - 
urveys of the inlet 
ind shoals 

Xrectional wave 
ind water level 
neasurements 

ed project elem 
Required 
Analysis 

Compare profiles 
to previous 
survey, compare 
berm width to 
required trigger 
(250' berm 
width), indicate 
trends in berm 
width by 
comparing 
present width to 
prior three 
surveys. 

Digitize 
photography; 
digitize shoreline 
position from 
approximately 
two miles east of 
Jones Inlet to 
Lido Beach 

Produce a digital 
survey of the 
inlet and shoal 
features; also a 
contour plot of 
digital terrain 
model of the 
features to 
quantify volumes 
of sediment 
erosion or 
accretion. 

Quantify waves 
and water levels 
impacting the 
project. 

- 
1ts. 
Frequency of 
Activity and 
Analysis 

Annually in 
February - early 
March 

knually in early 
i pring 

ivery three years 
,r when a trigger 
~oint is identified 
,r imminent 
trend indicates a 
rigger within a 
rear in the future) 

rom project'start. 

Expected 
Products 

Scaled profile 
plots comparing 
present profile to 
prior three 
surveys, scaled 
plan view plot 
with contours 
overlaid on prior 
position of +7' 
NGVD contour 
and dune toe, 
table comparing 
berm widths and 
changes in berm 
width to prior 
three surveys. 
Digitized 
shoreline plotted 
in plan view atop 
mapping with 
comparison to 
previous three 
available 
shorelines. 

Digital file of 
survey data, 
contour plot of 
digital terrain 
model of bottom 
features. 

Annual and long 
term graphs of 
inrater level. 
inrave height, 
period and 
Airection, wave 

Criteria for 
Triggering 
Constructior 
or Affecting 
Maintenance 
Berm width 
less than 250' 
will trigger 
construction; 
trends in berm 
width change 
will indicate 
potential 
trigger 
condition in the 
future. Erosior 
of the Jones 
Beach fillet will 
indicate an 
interruption in 
sand supply. 
With profile 
data, a shift in 
the weldment 
position will 
indicate how 
many deferred 
structures are 
(or will be) 
required. 
Changes in 
position, 
geometry, 
shoaling or 
erosion of the 
channels 
and/or shoals; 
identify 
processes 
zausing 
zhanges. 
trends. 
Recommend 
zhanges to 
long term 
project 
naintenance. 
Uill provide a 
:orrelation 
3etween profile 
:hange and 
ncident wave 
m d  water level 



Analysis report k- Report to include 
all analyses 
described above. 

Annually, to 
include each 
activity described 
above. 

summary of the 
top 20 significant 
storm events by 
water level and 
wave height 
(annually and for 
all project years. 

Digital and hard 
copy report, 
analyzed data 
sets in digital 
form 

Will help to 
verify that a 
trend or trigger 
is not a 
temporary 
result of storm 
or seasonal 
conditions. 
Coastal 
engineering 
analysis of all 
tasks including 
construction 
trigger or 
trends toward 
triggering 
deferred 
construction. 

247. 8.3.6 Bird Nesting and Foraging Area. The Recommended Plan has been modified to 
accommodate an area of the beach which, due to existing width and berm height, is a prime 
area for ephemeral pool formation and, as such, is a prime shorebird nesting and foraging area. 
This plan will allow for the continued unimpeded use of this area as shorebird nesting and 
foraging areas. In order to avoid construction in this nestinglforaging area, evaluations were 
conducted to ensure that the existing condition has at least the same storm damage level of 
protection as the recommended design section. The level of protection against storm erosion 
and overtopping for the existing berm and dune width and height was compared to that required 
in the Feasibility Study and found to provide a comparable level of protection (less than 80% 
dune material displacement). A future trigger, a minimum berm width of 250 R, has been 
determined and included in the LRR and OMRR&R Manual, such that if the berm width falls 
below that minimum width required storm protection, construction of deferred project elements 
will be initiated including placement of the full design section as per the Feasibility Study. 
Placement of the full feasibility cross-section (or equivalent protection) in the nestinglforaging 
area at a future date will be considered a part of major rehabilitation contingency, for 
determining project costs (See Figures 5-1 to 5-4). The ephemeral pool encompasses a 93.4 
acre area and the plover and least tern nesting area encompasses a 42.3 acre area. 
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Figure 2-16 Cwrewb-s ilb Junes idet at Ebb Tide (ADC'IWC) 



Figure 2-17 Jones lniet at Flood Tide (ADCIRC) 



















Figure 2-26 STWAVE Grid. Nearshore reference line loc;rtion is  shown in red. Depths sliuwn itre in 
meters. 
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Flgure 2-62 NSW Coverage Area. TrrwsGaarmed wave roses shown for represent;ttivo loc;ttiuna. 
Depths shonn itre in meters. 

Figure 2-63 Area inclodcd in LITPACK siraneEationd 



F'gure 2-64 Calibration o f  LITLINE while varying bypassing rates. (Case A is no bypassing via ebb 
i s  125,000 cubic meters per year, and Case C is ZJ0,OOO cubic metcra per  ye;^). 

Figure 2-65 Shoreline change prediction using LITPACK for veritkution period 
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Figure 2-66 Shoreline predictions using LITLINE for without pro.ject condition 

Figure 2-67 Shoreline predictions using EITi,INE for Alternative 2 
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Figure 2-68 SIaureline predictions using LlTLWE for Alternati~re 3 
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Figuis 2-71 Shurcline predictions using LITLME far Alternative 6 



Figure 2-72 Local wave model area 



Figure 2-73 (upper) and Figure 2-74 lower): Regional (60111 grid) and Local (20m grid) 
modeled areas for hydrodynamic Ruw model 



Figure 2-75 Calculated tidal now pattern on 06-0ct-98 07:OU:OU 



Figure 2-76 Ba!hymetry and structure Boeatiom for existing (1998) conditions (lower map) 
for the Feasibility Ian alternative (upper nnap). Note that the structures in the 

Feasibility Plan in the weldmenh area are "'buried", i.e. are landward of the 1998 shoreline 
location. 
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F'gure 2-77 Bathymetry specified for M1 21 for the present-day (1998) conditions (upper 
plot) and for Alternative Jn (lower plot) 



Figure 2-78 Averaged sediment transport rates averaged over two Bjdd cycles for ? r a w  rondilioos 1 
to 4. (Alternative .la). 
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Figure 2-79 The sediment budget cells for Alternative &I. 



Figure 2-80 STWAVE grid with Borrow Case 1 
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Figure 2-81 STMihVE grid with Borrow C;w 2 
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1 F~gure 2-86 
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SCALE 
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TYPICAL GROIN 
PROFILES 

FIGURE NO. 2-87 





131.0' SINGLE LAYER CLASS C 
ARMOR STONE (12 TON) 

SINGLE LAYER CLASS B 
ARMOR STONE (10.75) 

DOUBLE LAYER OF CLASS D SECONDARY 
ARMOR STONE (2,100 lbs.) 

GROIN C 
SCALE 
HORZ.: I " =  100' 
VERT. : I"= 10' TYPICAL GROIN 

PROFILES 
FIGURE NO. 2-89 





INSHORE SECTION TRANSITION HEAD - 346.0' 
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SCALE 
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INSHORE SECTION TRANSITION 

SINGLE LAYER CLASS C 
ARMOR STONE (12 TON) 

SINGLE LAYER CLASS I3 

GEOTEXTILE 
DOUBLE LAYER OF CLASS D 
SECONDARY ARMOR STONE 

GROIN G 
SCALE 
HOW. : 1" = 100' 
VERT. : 1" = 10' 



Figure 2-94 Location of cells used at the Jones inlet. The cell numbers are indicated in 
i . i ; i ? .  





TERMINAL GROIN REHABILITATION AND EXTENSION 
AT JONES INLET 

SCALE: 7 "  = 700' 

FIGURE 3-2  



j""'"'"' 
(POINT LOOKOUT BEACH) 

0.00 TONS. [ '1 \ \ 

EAST SIDE 
(JONES INLET) 

EL. 3.00 FEET 
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FIGURE 3-3 
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FIGURE 3-4  
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TYPICAL GROIN REHABILITATION SECTION 

SCALE 7 "  = 70' 

FIGURE 4-2 
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SCALE: 1 "  = 40' 
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I TYPICAL BOARDWALK EXTENSION 
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PROFILE No. 140 
15' NGVD DUNE 
11W BERM @ IO'NGVD 
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SCALE: HORZ. 1" = 200' 
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JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND. NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PWN 
CROSS SECTION 

rlASSAU CO. NEW YORK 
FIGURE No. 8-13 



PROFILE No. 150 
15' NGVD DUNE 
I IO'BERM @ 10'NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. I"= 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND. NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE NO. 8-14 





/ PROFILE No. 170 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" = 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND. NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
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15' NGVD DUNE 
IIO'BERM @ 10'NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" = 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ELAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE No. 8-17 



PROFILE No. 174 

I 15' NGVD DUNE 
110' BERM @ $W NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" =200' 
VERT 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE NO. 9-18 



PROFILE No. 180 
15' NGVD DUNE 
110' BERM @ 10'NGVD 

ADVANCED NOURISHMENT1 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HOW. I"= 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE NO. 8-19 
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15' NGVD DUNE 
IIO'BERM@ IO'NGVD 

ADVANCED NOURISHMENT1 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" = 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NEW YORK 
FIGURE NO. 8-21 



PROFILE No. 190 
15' NGVD DUNE 
IIO'BERM @IO'NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" =ZOO' 
VERT. 1" = 20' 

JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE NO. 8-22 



1 PROFILE No. 192 
15' NGVD DUNE 
110' BERM @ 10' NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. I"= 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 1 JONES INLET TO EAST ROCKAWAY INLE 

LONG BEACn ISLAND, hEW YORK I STORM DAMAGE REDUCTION PROJEC. 



PROFILE No. 194 
ISNGVDDUNE 
110'BERM @ 10'NGVD 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" = 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND. NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

VASSAU CO. NEW YORK 
FIGURE NO. 8-24 



PROFILE No. 196 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1"=200' 
VERT. I"= 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR i?ECOM?AEFK!ED PLAN 
CROSS SECTION 

NASSAU GO. NEW YORK 
FIGURE NO. 8-25 



PROFILE No. 200 
15' NGVD DUNE 
llO'BERM@ IO'NGVD 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. I " =  200' 
VERT. 1" =20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE No. 8-26 
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I f @  BERM @IWNGV!J 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. I"= 200' 
VERT. I" =2W 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROM(AWAY INLET 

LONG BEACH ISLAND, NEW YORK 
STORM DAMAGE REDUCTlON PROJECT 

LRR RECOMMENDED PLAN 



PROFILE No. 204 
15' NGVD SAND BARRIER 
IlQ' BERM @ 1IY NGW 

,Existing Boardwalk 

EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
RECOMMENDED PLAN 

SCALE: HORZ. 1" = 200' 
VERT. 1" =20' 

ATVINTIC COAST OF LONG I W N D  / JONES INLET TO EUI ROCKAWAYINLET 
LONG B€ACH ISLAND, NWYORK 1 STORM DAMAGE REDUCTION PROJECT 

LRR RECOMMENDED PLAN 
CROSS SECTION 

NASSAU CO. NEW YORK 
FIGURE No. 8-20 
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FIGURE No. 8-29 
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PROFILE No. 210 
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ADVANCED NOURISHMENT1 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
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SCALE: HORZ. 1" = 200' 
VERT. 1b-20' 

ATLANTIC COAST OF LONG ISLAND 1 JONES INLET TO EAST ROMAWAYINU3 
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FIGURE No. 8-30 
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VERT. 1" = 2W 
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LONG BEACH ISLAND, NEW YORK 

STORM DAMAGE REDUCnON PROJECT 
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CROSS SECTION 
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FIGURE No. 831 
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EXISTING DESIGN AND NOURISHMENT PROFILES FOR 
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SCALE: HORZ. 1" = 200' 
VERT. 1" = 20' 

ATLANTIC COAST OF LONG ISLAND 
JONES INLET TO EAST ROCKAWAYINLET 

LONG BEACH ISLAND, NEWYORK 
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C1. General. This section presents a detailed cost estimate for initial construction, 
nourishment and maintenance resulting in total and annualized project costs for the 
recommended storm damage reduction plan. The recommended plan from Point 
Lookout to Long Beach includes: dune and sand barrier to elevation + I5  NGVD, 110 ft. 
fronting berm at elevation + I 0  NGVD, 7 new groins in the Town of Hempstead Beach 
with the westernmost 3 groins as deferred construction, 17 groin rehabilitations and 1 
groin extensionlrehabilitation, design and advanced nourishment fill including sand fence 
and dune grass as well as new dune and boardwalk walkovers, boardwalk deck 
replacement (see Paragraphs C5 through C8, below), timber retaining walls and vehicle 
accesses. The dune has a 25 ft. wide berm crest with 1 on 5 side slopes and the sand 
barrier has a 25 ft. wide berm crest generally with a 1 on 5 seaward side slope and 1 on 
3 landward side slope. The plan provides for periodic nourishment at 5-year intervals, 
maintenance of the dune, monitoring and major rehabilitation to restore the design 
beach profile damaged by significant storm events beyond that designed for in the 
nourishment cycle volumes. There are no utility extensions or modifications required for 
this project. 

C2. Basis of Cost. Cost estimates presented herein are based on October 2004 price 
levels. Initial beach fill quantities are based on beach surveys taken in 1998, 2001 and 
2003. The unit prices were developed on the basis that construction procedures will be 
as outlined herein. All first and annual costs presented are NED costs. 

C3. lnitial and periodic nourishment fill costs are based on the use of a 30-inch hydraulic 
cutterhead dredge. 

C4. For cost estimating purposes, stone costs for new groin construction are based on 
both trucking stone from a west central New Jersey quarry and barging from a quarry in 
the vicinity of Poughkeepsie, N.Y on the Hudson River. The barged stone will be 
delivered to a docking facility on the bay side, just east of Jones Inlet. This stone will be 
rehandled from the barges and trucked approximately 10 miles to the project site. Stone 
quantities are displayed in Table C-I. Groin work is based on utilization of land based 
equipment with construction proceeding from the landward end of the groin crest out to 
the seaward crest for new groin construction, groin extension and groin rehabilitation. 
The inshore end of the groin will require open cut excavation in order to construct the 
design section. New groin construction is not to occur during or within approximately 3 to 
4 months of beach fill placement operations due to the difficulty in establishing required 
below ocean bottom groin foundation grades when there is excessive beach fill sand in 
suspension. 

C5. Changes with regard to groin work recommended by the LRR include groin 
rehabilitations in the City of Long Beach along with the selection of the new groin 
configuration, groin rehabilitations, and terminal groin construction in the eastern end of 
the Town of Hempstead. The new groin work (7 groins instead of 6), as discussed in the 
Engineering Appendix, was updated based upon a more up to date analysis using state 
of the art coastal modeling. 

C6. As developed in the Formulation Section of the Main Body of the LRR, the original 
1995 Feasibility Report Recommended Plan (shown on Table C-16 at 1994 price levels) 
was unacceptable to the non-Federal interests because it changed the historical 
character and aesthetics of the boardwalk area at Long Beach (and partially blocked 
ocean views from boardwalk benches) due to this Plan's dune alignment in front of the 
boardwalk. In order to develop a recommendable plan acceptable to the City of Long 



Beach, three modifications to the 1995 Feasibility Report Recommended Plan for the 
12,000 ft. Long Beach Boardwalk Segment were formulated, i.e. (1) Updated 1995 
Recommended Plan (with boardwalk extensions at Long Beach to improve ocean 
views), (2) Seawall Plan fronting the Long Beach boardwalk (with no impact to existing 
ocean views) and (3) Sand Barrier Plan Under the Long Beach boardwalk (with no 
impact to existing ocean views). Detailed cost tables for the three modifications for the 
Long Beach Boardwalk Segment of the project, as well as the Long Beach Boardwalk 
Segment of the 1995 Feasibility Report Recommended Plan (updated to Oct. 2004 price 
levels) are shown in Tables C-8 through C-11. It is noted that the remaining 22,000 ft of 
project area is not in question for non-Federal acceptance and therefore is not included 
in this comparison of plan modifications. In addition, there are design differences 
between the 1995 Recommended Plan and the other three alternatives, as well as a 
project length shortening of 7,000 ft. These design changes occur in 18,000 ft. of the 
remaining 22,000 ft of project area due to changed field conditions since the 1995 Plan. 
The annual cost comparisons for the Long Beach Boardwalk Segment, from Tables C-8 
through C-11, show annual costs for the 1995 Recommended Plan, the Updated 1995 
Recommended Plan, the Seawall Plan and the Sand Barrier Plan, as $3,237,000, 
$3,779,000, $3,736,000, and $2,698,000, respectively. Therefore. the Sand Barrier Plan 
for the Long Beach Segment was chosen as the most cost effective, since all the 
alternatives provide virtually the same level of benefit. 

C7. Pertaining to the sand barrier project feature under the Long Beach boardwalk, 
because the condition of the existing boardwalk is directly and adversely impacted by 
moisture damage from the sand barrier directly under the boardwalk, the status of the 
boardwalk becomes a wroiect cost. This adverse imoact is the direct result of the sand 
barrier's interruption of'apbropriate ventilation of mdisture from the sand barrier's 
blockage of airflow under the boardwalk and consequent moisture build-up that 
accelerates decay of the timber boardwalk deck. ~s'developed in the plan Formulation 
Section of the Main Body of the LRR, there are 4 options for the boardwalk status that 
were compared for cost effectiveness: (1) Option A - replacement of the boardwalk deck 
with the same yellow pine timber as is existing, (2) Option B - replacement of the 
boardwalk deck with composite wood, (3) Option C - replacement of the timber deck 
with hardwood, and (4) Option D - no boardwalk deck initial replacement. 

C8. Boardwalk Options A, B and C provide for the construction of the sand barrier by 
removing the boardwalk deck and placing sand through the 1 8  (on center) supporting 
stringers which are generally in good condition, but which would need further surface 
treatment and some rehabilitation so that they can be left in place to support a new deck. 
Sand placement for the barrier would be performed with a dragline from stockpiled 
beach fill sand (from the offshore borrow area). The only difference between Boardwalk 
Options A, B and C is the type of initial deck replacement utilized, considering the sand 
barrier in place, i.e. Option A includes existing yellow pine replacement (with a minimum 
average 6 year life), Option B includes composite wood replacement (with an average 
life of approximately 25 years) and Option C includes hardwood replacement (with an 
average life of approx.15 to 20 years). It is noted that Boardwalk Options A - C include 
stringer rehabilitation for an estimated 30% of total stringer length, after boardwalk deck 
removal. It is cost effective to reinforce the damaged sections of stringers to be 
rehabilitated with liquid plastic wood and metal hardware vs. complete replacement 
(480 MBM), i.e. $120,000 vs. $960,000 (wlo contingency). 

C9. Boardwalk Option D provides for the construction of the sand barrier under the 
boardwalk with the existing boardwalk left in place. Because of the space restrictions 



with the boardwalk deck.left in place, when placing the sand barrier under the 
boardwalk, even small grading equipment will not be able to place the upper sections of 
the sand barrier without sloughing. Sand placement thus requires pumping stockpiled 
beach fill sand to under the boardwalk. The required geometry can be achieved with the 
hydrated sand in two lifts (sections) and with a small assist from a small earth-grading 
piece of equipment. Water from the ocean can be drawn by a 4" diameter jet pump & 
hose which will mix with stockpiled sand placed in a large hopper and then pumped 
through a 6 diameter centrifugal pump and hose, to fill the sand barrier. Sand bags 
placed at the landside toe of the sand barrier will prevent the sand slurry from moving 
further landward. To facilitate shaping the required geometry, the slurry will be applied in 
one lift to obtain approximately half the shape, and then allowed to drain prior to placing 
the second lift to complete the full shape. With this option, it is anticipated that the 
existing boardwalk would require replacement including an estimated (by Long Beach) 
30% of existing stringers (with accelerated moisture damage from the sand barrier) 
within approximately I year after project construction completion. This is due to the 
currently advanced age and condition of most of the existing boardwalk and some 
stringers and the accelerated moisture damage rate from the sand barrier under the 
boardwalk once it is in place, before project completion. 

C10. Since the boardwalk options each have a different performance life cycle, to 
compare the options for most cost effectiveness requires obtaining the total annual cost 
for each option, including first cost and replacement costs, over the 50-year project life. 
Interest during construction is not included since construction durations are 
approximately the same and benefits do not start to accrue until the base year of project 
construction completion, the same for all options. The annual cost (pertaining specifically 
to the boardwalk and sand barrier) for Option A, Option B, Option C and Option D is 
$992,000, $643,000, $734,000 and $725,000, respectively, as detailed in Tables C-12 
through C-15. Accordingly, Option B (boardwalk replacement with composite wood) 
resulted in the most cost effective boardwalk option and is included in Code of Account 
Item 2, i.e. Relocations in Tables C-I, C-2, and C-8 to C-I I .  

C11. Real estate costs are included as administrative costs, i.e. no easement 
acquisition costs are anticipated. For more information refer to the Real Estate 
Appendix. 

C12. Estimated First Cost. The estimated project first cost for the Recommended Plan - 
(dune and sand barrier to elevation + I5  NGVD, 110 ft. fronting berm at elevation + I0  
NGVD) is $98,535,300 including major features of placement of 6,600,000 cy of 
hydraulically placed design and advanced nourishment beach fill (including overfill and 
tolerance), the construction of 7 new groins (including 3 groins as deferred construction), 
the rehabilitation of 17 groins and the extension and rehabilitation of the terminal groin at 
the eastern end of the project, the construction of 41 timber or sand dune walkovers or 
extensions, 11 vehicle accesses including 2 swing gate structures, 11,000 ft. of sand 
barrier reinforcement, 2,774 If of timber retaining walls surrounding 7 structures to 
remain at beach level, one lifeguard station relocation, replacement of 11,000 ft. of 
boardwalk deck with composite wood and the placement of 12 acres of dune grass and 
47,000 if of sand fence, real estate administration costs and pertinent contingency, 
engineering and design and construction management costs. Details of the first cost 
estimate are shown on Table C-I. 

C13. Continaency, Enqineerinq and Design and Construction Manaqement. 
Engineering and design costs include preparation of the subsequent project design 



memorandum, plans & specifications, cultural, coastal and environmental pre- 
construction monitoring and the development of the PCA. Engineering and design costs 
are based on 8% of the direct construction costs. Construction management costs are 
based on 7% of the direct construction costs. Pertaining to contingencies, 12% was 
applied to beach placement work to account for larger required beach fill quantities at 
the time of construction due to future pre-construction erosion; 10%-15 % was applied to 
groin work to account for design refinements dictated by changing beach profiles at the 
groin locations; 10%-15% was applied to walkovers to account for design refinements 
and 15 % was applied to dune grass and sand fencing to account for variances in the 
beach profile at the dune location due to future pre-construction shifting andlor eroding 
beach conditions. 

C14. Annual Charqes. The estimates of annual charges for the recommended plan are 
based on an economic life of 50 years and a discount rate of 5 318%. The annual 
charges include the annualized first cost and interest during construction, the annualized 
periodic nourishment costs, the annualized major rehabilitation costs, post-construction 
monitoring costs and annual maintenance of the beach and dune (incremental to 
existing beach maintenance), and new groin and groin rehabilitation maintenance. 
Interest during construction was developed for the first cost of the project constructed 
over a 4.3-year period at a 5 318% discount rate. Total annual charges for the 
recommended plan as summarized in Table C-3 as $9,016,600 with deferred 
construction. 

C15. Periodic Nourishment. The periodic nourishment volume to be placed at 5-year 
cycles subsequent to commencement of construction and throughout the 50 year 
economic life is 1,726,000 cy, which includes overfill and tolerance. Annualized periodic 
nourishment costs of $2,193,900 are shown in Table C-4. 

C16. Maior Rehabilitation Costs. Major rehabilitation costs are included as an additional 
annualized cost for significant storm events beyond that designed for in the 
renourishment cycle to restore the design profile. The threshold at which major 
rehabilitation costs are incurred is based on the storm event that causes the erosion 
volume to exceed 15 cy per linear ft along the beachfront. This is the average 
nourishment volume anticipated to be available at the midpoint of the renourishment 
cycle since the significant storm event to incur damage to the design template has a 50 
% chance of occurring earlier or later than the cycle midpoint. The major rehabilitation 
annualized cost is $146,400 and is shown in Table C-5. 

C17. Monitorinq Costs. Post-construction monitoring costs include coastal monitoring 
over the 50-year project life and environmental monitoring (biological monitoring over the 
first 7 years and endangered species monitoring for 50 years of the project). Annualized 
coastal monitoring costs of $187,800 are shown on Table C-6 and environmental 
monitoring costs of $96,400 are shown on Table C-7. 

C18. Dune. Beach, and Groin Maintenance. Post-construction, non-Federal dune, 
beach, and groin maintenance is estimated at $308,000 annually as shown in Table C-3. 



Table C-1 
Total First Cost 

October 2004 Price Level 

Long Beach Island, NY 
Storm Damage Reduction Project (LRR Phase) 3 CONTRACT CONSTRUCTION SCHEDULE 

ACCOUnl Unit ?b Cant'g 
Code nercnlion QTY UOM once hmovoi Contg ~ m t  Total 

01 LANDS AND DAMAGES 
ndmm;r,ia!re cmr 

01 TOTAL LANDS AND DAMAGES 

CONTRACT # 1 
PT. LOOKOUT 

PLANNING, ENGINEERING, 8 DESIGN 
CONSTRUCTION MANAGEMENT 

TOTAL CONTFACTXI 

CONTRACT # 2 
PT. LOOKOUT 
$ 0  BREAKWATERS 8 SEAWALLS 

ZEHANOLING 7°C STONES 

TOTAL PT. LOOKOUT 

C l N  OF LONG BEACH 
10 BREAKWATERS B SEAWALLS 

Nobmern~b 

SITE WORK70 RECONSTRUCT GROIN 
Ramw*b Sl.C*l,il G.0," Slonsl 

30 PLANNING ENGINEERING 8 DESIGN 
31 CONSTRUCTION MANAGEMENT 

I LS 

14810 CI I 
126005Y  1 
>9.200 Ton S 

li.300 Tan I 
11.910 ion I 
2 2:s ion i 

115 
> LS 

5 es  

i 0 5 1  Ton I 
400 t i  I 

, 0 2 4 C "  I 
3,224 Ton I 

241 Tor I 

7 4 0 0  i o n  L 
2.101CY I 
3.2005" 1 
1.130 ion 1 
2300 Tan I 
1 .40  Tan I 
t i 0 0  To" I 
5,600 7aa I 

57, ii I 

,a,siU C" r 
12,600 5" 1 
is.200 i o n  1 
i,,m 70" I 
279% Tan I 

11.850 im I 



Table C- I  
Total First Cost 

October 2004 Price Level 

Long Beach Island, NY 
Storm Damage Reduction Project (LRR Phase) 3 CONTRACT CONSTRUCTION SCHEDULE 

ACCaYnl Unit % COnf'g 
code Dercnpllon QTY UOM ~ n c e   mom coosg Amt iota1 

C O N T R A C T #  3 
PT LOOKOUT 
02 RELOCATION 

STRUCTURES 

17 BEACH REPLENISHMENT 
MobDlmoll l LS 2861.881 ,254 I 341.618 1 I.2Lll.blO 
Beach ilii 0 C 1 4 16 1 4.566.(19 12% I 547.034 I i l t l O I d  

ASSOCIATED GENERAL ITEMS 
D m E  Cnsr 110.680 SF L 101 1 ? I r . l B  1 5 2 1  20.21; I 161000 

Sane FrsEe 10.000 ii I 7 73 I W 3 4 i  1 6 5 6 1  31.601 1 88,941) 

17 TOTAL BEACH REPLENISHMENT 1 7,642,205 $ 923.464 I 8,666,660 

TOTAL PT. LOOKOUT 1 10,114,248 1 1,246,870 1 1'1,360,119 

CITY OF LONG BEACH 
02 RELOCATION 

Dar*,no bRein'o,r.~Sl,,npelnai6waiL 

OrF*,"B Lma l  

Remaill4 6omr6nlk  n a n p  Benihsa. i s ~ h i s  tlr 

Sand ear,... l,,, plir.nim 

Cro,en,,t In rar* ban,lr 

Vadnr rnltl..S 

T " , B "  remen, ,mr* SCo-ta 

Sxnp Gate 

2Onmber*ia 
Sand iiil 

02 TOTAL RELOCATIONS 

17 BEACH REPLENISHMENT 
Bmetr Fill 
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Sand i r m e  

17 TOTAL BEACH REPLENISHMENT 

TOTAL CITY OF LONG BEACH 

30 PLANNING, ENGINEERING K DESIGN 
31 CONSTRUCTION MANAGEMENT 

TOTAL CONTRACT I1 3 
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70 ~lton,CaP,,ona 

10 TOTAL BREAKWATERS 6 SEAWALLS 
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31 CONSTRUCTION MANAGEMENT 
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Table C-2 
"'TOTAL FEDERAL COST-SHARED SUMMARIES ' " 

Proiect: Storm Damaoe Reduction. LRR District: NewYark , ~ 

Location: Long Beach Island. New York POC: M. Kumar 
Cuiisni MCACES Ertimaie Prepared. September7005 

CONTRACT# 1 ~f iec i ive  ~ w n g  i e v e i  oolober 2004 

Acc~.  Cost Cont. Cont Total 
NO. Fearwe Description (SKI ($)o i%) ($K) 
10 Breakwaters & Seawalls 5.960.5 598.1 10% 6.5786 

Totai 5.9805 596.1 6.5785 

............ Fully Funded Estimate .............. 

Midpoint Cost Cont. Totai 
% Date (SKI ($K) (SK) 

6 20% June'07 6351.2 635.1 8,9863 
6351.2 635.1 6,9883 

01 Lands & Damages 50.0 7 5  15% 57.5 
30 Engineering &Design 190.4 28.6 15% 219.0 
31 Constr~ction Management 485.0 72.8 15% 557.8 

Total Federal Cost Summary 6,705.9 706.9 7,412.8 

10.04% O d 0 6  55.0 6.3 63.3 
10.04% OcY06 209.5 31 4 240.9 
14.11% June'O7 553.4 63.0 636.5 

7,169.2 757.8 7.927.0 

Cumnt MCACES Enlmafa Prepared: Sepiomber 2005 

CONTRACT # 2 ~:fect,ve ~nstna ~ s v e i  octaber 2004 

............... Fully Funded Estimate ............. 

Acct. Cost Cont Cont Total 
NO. Feature Description ($K) (SK) ($6)  (SK) 
10 Breakwaters 8 Seawalls 14,8123 1.9635 13% 16.7758 

Total 14.812.3 1,9835 16,7756 

Midpoint Cost Conl. Total 
% Date ($K) (SKI 6 K )  

7.24% Nov'O8 15685.17 2105.67 17990.63 
15685.2 2.1057 17,9908 

30 Engineering 8 Design 467.6 70.1 15% 537.7 
31 Constructlan Management 1.020.0 153.0 15% 1,1730 

10.04% OW06 514 5 77.2 591.7 
22.21% Nov'O8 1246.6 187.0 1.4336 

~ u i r e n t  MCACES ~ s b m a , ~  ~ r s p a i s d  ~ e ~ a m b e i 2 0 0 5  
CONTRACT# 3 Effective ~ l c i n g  k v e l  Oc(ober 2001 

Total Federal Cost Summary 16,299.9 2.186.6 18,486.51 $7,646.3 2.369.8 20,016.1 

.............. Fully Funded Estimate ............ 

Acct. Cost Coni. Cont Total 
No. Feature Description (OK) (SK) (%) ($K) 
02 Reiocatians 12,6960 1.5027 12% 14,1987 
17 Beach Replenishment 35,858 2 4,330.1 12% 40,1883 

Total 48.554.3 5,832.8 54.387 0 

30 Engmeermg & Desagn (Money spent) S 3,200 $ 3,200 

Total All 3 Contracts 76.950 1 9,534.7 89,684 8 84,924 5 10,557.5 98,681 9 

Midpoint Cost Cont. iota1 
% Date (SK) (SKI (SKI 

9.39% Nov'O9 13887.81 1643.72 15531.53 
9.39% Nav'09 39224.24 4736.56 43960.60 

53112.1 8.3803 59,4923 

30 Engineering & Design 1,940.0 291.0 15% 2.2310 
31 ConstwCllon Management 3,4500 517.5 15% 3.9675 

Total Federal Costs (65%) 64,143.3 
Total NowFederal Costs (35%) 34.538.7 

22.21% 0~1'08 2370.9 355.6 2.7266 
34.09% Nov'O9 4626.0 693.9 5.319.9 

Total Federal Cost Summary 53,944.3 6,641.3 60,585.8l 60.109.0 7,429.8 67.536.8 



Table C-3 
Summary of Total First Cost & Total Annual Cost - Recommended Plan With Deferred Construction 

(Oct. 2004 P.L.) 
Interest Total Annual Annualized Annual Major Annual 

Total First During Investment Investment Nourishment Rehabilitation Annual Coastal Annual Environmental Dune, Beach & Groin NED Costs 
Cost (a) Construction (b) Cost Cost (c) Cost (d) Cost (e) Monitoring Monitoring Maintenance (f) 

$95,135,285 $9,798,789 $104,934,074 $6,084,078 $2,193,900 $146.387 $187,800 $96.400 $308,000 $9,016,565 

(a) Does not include $3,400,000 sunk costs. Total Project First Cost = $98,535.300 

(b) Based on 3 construction contracts: 17, 51, and 28 months of construction @ 5 318% (IDC E&D. RE and Sunk costs calculated separately and included in this total) 
(c) I = 5 3/8%, n = 50 years 
(d) From Annualized Renourishment Table 
(e) From Annualized Maior Rehabilitation Cost Table . . 
(1, Based 0 5% of 1n.r.a new gron gro n cnens on and gron renab.1 tat on costs ($31.510 000)(0 005) = $158,000, Pus 

arm-a1 zea Lona Beach d d c  and Deach ma nlenance cost est nlatea lov the C tub to be $1 300 000 or $50 000 less than ex sr na . . . . 
due primarily to'iess boardwalk repairlrehab. (with a composite wood deck replacement) and 

- 

less beach cleaning required under the boardwalk; when added to the deck replacement every 20 to 25 years. 
($150,000 annualized cost), the net annual operation and maintenance cost for Long Beach is $100,000 over existing, 
Plus annualized dune maintenance for Pt. LookouVHempstead Park at 50 dayslyear at $1,0001day=$50,000 over existing 

beach maintenance 



Table C-4 
Long Beach Periodic Nourishment Costs 

Recommended Plan 

Per Operation 

1,726.000 c.y $5.00 Icy .  
Mob & Demob 

Contingency 

Construction Management 
Total Cost Per Operation 

$8.630.000 
$995,800 

Subtotal $9,625.800 
15% $7,443,870 

Annualized Cost of Nourishment (a) - - 

$12,508,727 x 3.03 x 0.0579800 = $2,193,900 

(a) Based on nourishment every 5 years and a 5 318 % discount rate where 3.025 is the total present worth 
of all renourishment operations and ,05798 is the capitol recovery factor. 



Table C-5 
Long Beach Major Rehabilitation Casts 

Recommended Plan 
Distance 34,000 L.F. 

Average Annual Annual 
Return Frequency Permanent Erosion Emergency Emergency Emergency Emergency Emergency 
Interval Frequency Interval Loss Factor Volume Fill Fill Cost Fill Cost Fill Cost Fill Cost 

(yrs) (cylft) (cy/ft) ($) ($) ($/ft) 

Total Annualized Emergency Fill Cost $146,387 $4.31 

Notes: 

Loss Factor: This is the percent of eroded volume permanently lost to the profile. The factors are based on experience at Ocean City, Md. 
Erosion Volume: Maximum erosion volume landward of a given profile position computed from SBEACH (50,100 and 200 year storms extraploated from northeasters) 
Emergency Fill Cost: Based on $ 2 0 1 ~ ~  for trucked sand 



TABLE C-6 

ANNUAL COASTAL MONITORING COST ESTIMATE 
LONG BEACH, NY - COASTAL MONITORING 

NOTES: INTEREST = 5.375% 
PROJLIFE = 50 

CAPITAL RECOVERY FACTOR = 0.05758 



YEARLY COASTAL MONITORING COSTS 

LONG BEACH. NY 

Year45 $105,000 

Year47 $105.000 
Yeai 48 
Year49 $105,000 

Yeai 1 
Y e a  2 
Year 3 
Year4 
Year5 
Y e a  6 
Y e a  7 
Y e a  8 
Year9 - 

Year10 
Year 11 
Year 12 
Yeai 13 
Year 14 
Yeai 15 
Year 16 
Year 17 
Yeai 18 
Year 19 
Year 20 
Year21 
Year 22 
Year23 
Year 24 
Year25 
Year 26 
Year 27 
Year 28 
Year29 
Year 30 
Year 31 
Year 32 
Year 33 
Yeai 34 
Year35 
Year 36 
Yeat 37 
Year 38 
Year39 
Y e a 4 0  
Year41 
Yea: 42 
Year43 

IDIMENl 

AMPLES 

$205.000 
$205,000 
$205.000 
$205,000 
$205.000 

5105,000 

$105.000 

$105,000 

$105.000 

$105,000 

S105.000 

S105.000 

S105.000 

S105.000 

$105.000 

S105.000 

$105.000 

$105.000 

$105,000 

$105.000 

5105.000 

$105.000 

$105,000 

$105.000 

- 

IERIALS 

- 
WAVE 

;AUGES 

- 
s190.000 
$140,000 
$140.000 
s140.000 
S140,OOO 

- - 

- - 

DATA 

NALYS16 

3EPORT 

- 
s50,ooc 

s50.00c 

$50.00C 

$50.03C 

S5000C 

- 
BORROW 

AREA 

lONlTORlNl 

- 

$240,001 

$no,001 

$90,001 

S90.00( 

$90,00( 

S90.00( 

S90.00( 

S90.00( 

$90.00( 

TOTAL 

$375.000 
$375.000 
$705.000 

$135,000 
$130,000 
$135,000 

$135.000 

$315.000 
$0 

S135000 
3 
$135.000 
$130,000 
$135,000 

$0 
S135,OCO 

$0 
$265,000 

$0 
S135,OOO 

$0 
$135,000 
$180.000 
$135,000 

$0 
$135,000 

$0 
$265,000 

$0 
$135.000 

$0 
s135,cco 
$130,000 
$135,000 

$0 
$135.000 

$0 
$315,000 

$0 
$135,000 

$0 
S135.000 

$0 - 



TABLE C-7 

ANNUAL ENVIRONMENTAL MONITORING COST ESTIMATE 
LONG BEACH, NY - ENVIRONMENTAL MONITORING 

1M OF PRESENT WORTH 

ITAL ANNUAL COST 

NOTES: INTEREST = 5 375% 
PROJLIFE = 50 

CAPITAL RECOVERY FACTOR = 0 05798 



YEARLY ENVIRONMENTAL MONITORING COSTS 

Year 7 
Year2 
Yeai 3 
Year4 
Year 5 
Year6 
Yea! 7 
Year 8 
Year 9 

Year 10 
Year 11 
Year 12 
Yeai 13 
Year 14 I 
Year 15 
Year 16 
Year 17 

Year 20 
Year21 
Year 22 
Year23 
Year 24 
Year25 
Yeai 28 

Yeai 29 
Year 30 
Year 31 
Year 32 
Year33 
Year 34 
Year 35 

Year 48 
Year 49 

LONG BEXCH, NY 

ENDANGERED 

SPECIES 

BIOLOGICAL 

MONITORING TOTAL 

- 
$180,000 
$180.000 
8180.000 
$180.000 
$180.000 
$180,000 
$180.000 

$55,000 
$55,000 
$55.000 
$55.000 
$55.000 
$55.000 
$55,000 
$55,000 
555.000 
$55.000 
$55.000 
$55.000 
$55,000 
$55,000 
$55.000 
555.000 
$55,000 
$55.000 
$55.000 
$55,000 
$55,000 
$55,000 
555.000 
555.000 
$55,000 
$55,000 
855.000 
555.000 
$55.000 
$55,000 
$55,000 
$55.000 
$55.000 
$55,000 
$55.000 
$55.000 
$55.000 



Table C-8 
FIRST AND 4 h N U A L  COST - 1995 RECOMhlENDED PLAN - LONG BEACH BOARDWALK SEGMENT 

(Oct. 2004 P.L.) 
ACCOUNT UNIT ESTIMATED C O N i  CONT 
CODE DESCRIPTION Oiv UNIT PWCE AMOUNT AMOUNT % 
01 RELOCATION 

97111 CTTmPC 

TIhIBER DUNE WALKOVER 
TIMBER M P  WISTAIRS 6. RAILWGS 
RELOCATE LIFE GUARD STATION 
EARTH ACCESS RAMP 

AND PREPARATORY WORK 
BREAKWATERS 
SITEWORK TO RECONSTRUCT GROWS 

5 TON CAPSTONE 
DISPOSE EXCESS STONES (AT SITE! , ~ '  
MOBILIZATION, DEMOBILIZATION, AND 
PREPARATORY WORK 
PIPELME DREDGING 
SITE WORK 
SAND FILL PLACEMEW 
ASSOCIATED GENERAL ITEMS 

SUBTOTAL 
ENGINEERING AND DESIGN 
CONSTRUCTlOh ZI~NAGEMENT 

2 EA 
I3 EA 

I EA 
2 EA 
I EA 

I LS 

14100 TON 
30900 CY 

8400 SY 
7200 TON 
3300 TON 

23300 TON 
2700 TON 

1 LS 

31'3000 CY 

39?000 SF 
26340 LF 

570 LF 

1 LS 
1 LS 

LONG B E C H  BOARWALK SEGMENT - FIRST COST 1995 RECOMMENDED PLAN S23,909,461 $3,708,853 527,618,314 

ANNUALIZED FIRST COST (1=5.376%, N=50 YRS.) $1,601,000 

ANNUALIZED RENOURISHMENT COST 1%) 1936.000 

ANNUALIZED 0 8 M COST (b) $700,000 

10 maintain the 2.2 mile dune lranllng the boardwalk, added boaidwaik eXansion and :aolliier maintenance, addeG se~unfy  ruweiilance and deanup unoer the baaidail 



Table C-9 
FIRST AND ANNUALCOST- UPDATED 1995 RECOMMENDED PLAN - LONG BEACH BOARDWALK SEGMENT 

Oct. 2004 P. L. 



Table C-10 
FIRST AND COST - SEAWALL PLAN - LONG BEACH BOARDWALK SEGMENT 

Oct. 2004 P. L. 

CITYOFLONO BmCH 
10 BRUKWATERS &SEAWAILS 

hlabe .7oh  
Srt WORK70 RECONSTRUCT GROIN 
Remmr L Slckplia Grain Stones 



Table C-I  I 
FIRST AND ANNUAL COST- SAND BARRIER PLAN -LONG BEACH BOARDWALK SEGMENT 

Oct. 2004 P. L. 

17 E A C H  REPLENllHhlENi 
B e a d  Fill 2,iiiiUOO CY 1 . 0  1 0 ,  12% I$,212.10(1 
AJSDCIAIEDCENERALiiEMI 
Sand F m C B  $ W B O  i F  $7.73 $82.760 3 5 %  111.911 
Sand BaineiiBi iliaclmsni 9WOi) CY $1.511 112(i.OOb ilh W B , l i D  
Gsdsdiie lor landlsnlri 8 1 , W  5" Si.50 iP l l l . l ( i l i  10% I Z D Z S O  
Yarlna m a l r i  dl50 C I  12011 1810.11110 10% 181.010 
(I hien cemenltdisd Gcowob 30,000 S I  $30 11110.1100 10% 130,000 

SVSTOTAL 122.111131 12,802,483 

10 PLiiNNiNG ENClNtERiNOdDESIGN l LS 11.31$.320 ( 5 %  1201.8P8 
It CDNSiiiUCTlON MANAGEMENT ( LS 11,812,427 5 1211.864 

LONGBEliCHBOARDWALKSETMENT- RRSTCOSTSIHOBlRRiERPUN 

ANNUALEE0 FIRST COST 11=6.316%, H i60  "*I.> 

ANNUALZED RENDURiSHMENT COST la) 

A H N U W E D  0 li M COST 0 1  



Table C-12 - First & Annual Cost of  Sand Barrier With Boardwalk Option A - 
Timber Pine Deck RemovallReplacement (10104 Price Levels) 

Item Description lncludinq Quantity 

1) Remove & stockpile boardwalk railing, be.?ches, lights . . . .- 
2) Remove boardwalk timber decking inro d~sposal contamers - ... - -. . . . .. . . . - - - - 

$0.67/lf 
5) Treat stringer surface with moisture protect.- 673,000 sf.@ 
$0.80ls.f. 
6) Yellow pine timber deck (Z"x6") - 1,200,000 If @ $0.61/lf 
7) Decking & reinforced stringer hardware - 1,301,000 If @ - - - 
$b.50/lf 
8) Decking labor - 1,200 MBM @ $6OO/MBM 
9) Reinstall boardwalk railing, benches, lighting, etc. 

SUBTOTAL A 

10) Sand barrier fill placement from beach fill stockpiles (no 
tolerance or overfill req'd.) - 94,000 cy @ $ 3 . 5 0 1 ~ ~  

11) Geotextile for sand barrier fill containment - 81,000 s.y. @ 
$2.501s.y. 
12) Marine mattress (buried at seward slope) -4,150 cy @ 
$200/cy 
13) 4 high cement filled geoweb on landward slope-10,000s.y. 
@ $30/s.y. 
14) Swing gates for vehicular access 2 @ $280,000 ea. 
15) Total Cost For Sand Barrier with Boardwalk O~t ion A [Items 
I-i4) 
16) Total Cost to Replace Timber Deck with Yellow Pine (same 
as exist.) (Subtotal A) 

. . . . . . .. -. -. . . .- 

17) ~ n n u a ~ ~ z e d  Cost of - llem(i5) - . . . - (1=5.375%, - -. . n = 5  . . - yrs.) 
181 ~nnuaGea Cost of lrem (16) w~th Deck Re~lacement b 6 - 
year Intervals After Project don&. completion (1=5.375%, 
n=50 yrs.) 
19) Total Annual Cost -Sand Barrier With Boardwalk Opt. A: 
(17)+(18) 

Cost* Cant Total Cost 
GI i 

* Rounded to the nearest thousand 



Table C-13 - First & Annual Cost of Sand Barrier With Boardwalk Option B - 
Timber Deck RemovallComposite Wood Deck Replacement (10104 Price Levels) 

$200/cy 
13) 4" high cement filled geoweb on landward slope-10,000s.y. / 300,000 / 10 / 330,000 i 

$0.67/lf - 
5) Treat stringer surface with moisture protect.- 673,000 s.f. 
@$0.80/s.f. 
6) Composite (plastic wood) deck (2"x6") - 1,200,000 If @ 

@ $30/s.y. 
14) Swing gates for vehicular access 2 @ $280,000 ea. / 560.000 1 15 / 644,000 

I I I 

538,000 

3,000,000 

15) Total Cost For Sand Barrier with Boardwalk Option B (Items 
1-14) 
16) Total Cost to Replace Timber Deck with Composite Wood 
1S11htntal A> 

- 
15 

10 

$9,270,000 

$6,782,000 

17) Annualized Cost of Item (15) (1=5.375%, n=50 yrs.) 
18) Annualized Cost of Item (16) with One Deck Replacement In 
Year 25 After Proiect Construction Completion (1=5.375%, n=50 

* Rounded to the nearest thousand 

619,000 

3,300,000 

$537,000 
$106,000 

19) Total Annual Cost -Sand Barrier With Boardwalk Opt. B: 
(1 7)+(18) 

$643,000 



Table C-14 - First & Annual Cost of Sand Barrier With Boardwalk Option C - 
Timber Deck RemovallHardwood Deck Replacement (10104 Price Levels) 

.... . . 
17, Annualized Cost of Item . .  ... (15) (1.5 375%, n { 5 r  . . .- - . . $522.000 

.' ' 

' 18) ~nnuallzed Cost of Item (16) with Deck ~e~ lacement  17.5 
-I I-. 

Item Descri~tion lncludinq Quantity 

1) Remove & stockpile boardwalk railing, benches, lights 
2) Remove boardwalk timber decking into disposal containers 
3) Deck timber disposal @ landfill 

/ 4) Reinforce 30% timber stringers - 101,000 If of 4"x14 @ 

Cost* 
fa 
240,000 
400,000 
150,000 
68,000 

and 35Years After Project construction completion (1=5.375%, 
n=50 yrs.) 
19) Total Annual Cost -Sand Barrier With Boardwalk Opt. C: 
(1 7)+(18) 
* Rounded to the nearest thousand 

Conf. 
L%I 
15 

-- 

-1 
Cost($)* 
276,000 

$212,000 

$734.000 

15 / 460,000 
15 / 173,000 
15 1 78,000 



Table C-15 - First & Annual Cost of Sand Barrier With Boardwalk O ~ t i o n  D - No 
Boardwalk Deck RernovallReplacement (10104 Price Levels) 

Item Description lncludino Quantity 

1) Sand bags @ landward toe of sand barrier - 168,000 bags @ 
$1.28/bag (includes continued reuse of 2,250 sand bags) 

2) Sand barrier fill placement, hydraulically placed from beach 
fill stockpiles utilizing a large hopper & 60 centrifugal pump - 
148,000cy (includes tolerance and pumping losses [20%]) @ 
$ 4 . 7 3 1 ~ ~  
3) Geotextile for sand barrier fill containment - 81,000 s.y. @ 
$2.5OIs.y. 
4) Marine mattress (buried at seward slope) - 4,150 cy @ 
$2OO/cy 
5) 4 high cement filled geoweb on landward slope-10,000 s.y. 
@$30/s.y. 
6) Swing gates for vehicular access 2 @ $280,000 ea. 
7) Total Cost For Sand Barrier with Boardwalk Option D (Items 

replacement) 
9) Annualized Cost of Item (7) (1=5.375%, n=50 yrs.) 
101 Annualized Cost of Item (8) with Deck Reolacement (~130% 

1-6) 
8) Total Cost to Replace Timber Deck with Composite Wood 

(Subtotal A from Table D-12 plus 30% stringer replacement ) 
(Subtotal A from Table D-I2 - wlo 30% stringer 

stringer replacement) 1 Yr. &deck ~e~ lacemkn t  (w/o stinger 
replacement) 26 Yrs. After Project Construction Completion 
(1=5.375%, n=50 yrs.) 
11) Total Annual Cost -Sand Barrier With Boardwalk Opt. D: 

Cost* rn 
215,000 

700,000 

203,000 

830.000 

300,000 

560,000 

- 

* Rounded to the nearest thousand 

Cant. 

15 

15 

10 

10 

10 

15 



Table C-16 
Total First Cost of 1995 Feasibility Study Recommended Plan 

(June 1994 P.L.) 
UNIT ESTIMATED CONT. 

AMOUNT 
CONT. 

9 b ACCTCODE DESCRIPTION Qly UhlT PRICE AMOL%'T 
01 LANDS AND O L W G E S  
01 02 ACQUISrrlONS I JOB 7571 
01 05 APPRAISALS I JOB 2790 

TOTAL LANDS AND DhM4GES 10365 

02 RELOCATION 
02 03 47 STRUCTURES 
02 03 47 02 01 TIMBER DLNE WALKOVER 16 EA 10000 160000 
02 05 47 02 01 TIMBER RAE.!P WSTAIRS & RAILINGS 13 EA 20000 260000 
02 03 47 01 03 RELOCATE LIFE GUARD STATION 1 EA 31305 31305 
02 03 47 02 04 EARTH ACCESS RAMP 
02 03 47 02 05 RAISE TlhfBER DECK 

TOT4L RELOCATION 

10 BREAKWATERS AND SEAWALLS 
10.00 MOBILIZATION, DEMOBILIZATION 

AND PREPARATORY WORK 
1000.46 BREAKWATERS 
1000.46 02 SITEWORK FOR NEW GROINS 
1 0 00 46 02 01 PLACEMENT OF ACCESS STONES 6200 T O M  39 27 243472 
10 00 46 02 03 EXCAVATION 
10 00 46 02 04 FILTER CLOTH 
10 00 46 02 05 BEDDING STONES 

~ - -~ - 

40000 CY 10.71 428341 
38800 SY 9.77 379257 
29400 TON 47 33 1391527 

I 0 0 0 4 6 0 2 0 6  WDERLAYER STONES 1200-1600 LBS I 1600 TON 56.74 658172 
10.00.46.02 07 6-9 TON CAPSTONE 85000 TON 68.84 6126325 
10 00 46 03 SITEWORK TO RECONSTRCCT GROIKS 
10 00 46 02 02 REMOVE STOCKPILE GROIN STONES 28200 TON 34 56 974598 
10 00 46 02 03 EXCAVATION 61800 CY 1071 661788 
I0 00 46 02 04 FILTER CLOTH 
10 00 46 02 05 BEDDING STOVES 

16700 SY 9 77 163237 
14400 TON 47 33 6815hJ ~ ~ ~~~~~ 

1000.46 02.06 UNDERLAYER STONES 6600 TON 56.74 374477 
10.00 46 02 07 5 TON CAPSTONE 46600 TON 56 40 2628470 
10.00.46.02.1 1 DISPOSE EXCESS STONES (AT SITE) 5300 TON 13.82 73268 
10.00.47 SEAWALL 
1000.4702 SITEWORKS FOR REVETMENT REHABILITATION 

13440 TON 83.29 1119424 
73 CY 3.19 233 

18987 CY 7.78 147750 
10.00 4702.04 FILTER CLOTH 6514 SY 9.77 63672 
1000.4702 05 BEDDMG STONES ?CIS3 TON 47.33 98590 
I 0 0 0 4 7 0 2 0 6  IR'DERLAYER STONES 800 LBS 5980 TON 56.74 339299 
10 0047.0207 1.6 TON ARMOR STONES 1686 TON 68 84 116056 
10 00,4703 SITEWORKS FOR RECONSTRUCT REVETMENT 
I0 0047.0302 REMOVE, STOCKPILES: REUSED ARMOR I 154 TON 4992 57608 
1000.4703 05 REMOVE, STOCKPILE S: REUSED BEDDM, 175 TON 49.92 8736 
10.00.47.0i.05 REMOVE, STOCKPILES: REUSED UNDERL 489 TON 49.92 24411 

TOTAL BREAKWATER AND SEAWALL 17054559 

17.00.01 MOBILIZATION. DEMOBILIZATION. AND 
PREPARATORY WORK I LS 1236.443 1236443 

1700 16 PIPELIN5 DREDGING 
I7 00 16 02 SITE WORK 
17 00 16 02 01 SAND FILLPLACEIV!ENT 6641900 CY 4 01 34648406 
1700.99 ASSOCIATED GENERAL ITEMS 
1700.99 02.01 DLWE GRASS 
17009902.02 SAND FENCE 
I 7 0 0 9 9 0 2 0 3  TIMBER WALL. 4HIGH 

29 ACR 7.5 18 218012 
90000 LF 6.48 583085 

570 LF 97.24 55428 
TOTAL B B C H  REPLENlSEhlENT 36741374 

30 ENGINEERING AND DESIGN 1 LS 
31 CONSTRUCTION MANAGEhlENT ! LS 

TOTAL PROJECT FIRST COST (JUNE 199< PRICE LE\FL)  605lOi17 
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T h i s  CWE i s  b a s e d  on  t h e  s c o p e  c o n t a i n r d  i n  t h e  F e a s i b i l i t y  R e p o r t  d a t c d  Feb 
1 9 9 5  & L i m i t e d  R e - E v a l u a t i o n  R e p o r t  iLRlR1 d a t e d  F e b r u a r y  27 ,  2004 ,  w i t h  an 
e f f e c t i v e  p r i c e  l e v e l  of O c t o b e r  2004 .  'This  r c o p e  o f  work  i n c l u d e s  
i n i t i a l  b e a c h  p l a c e m e n t .  r e h a b i l i t a t i o n  o f  3  g r o i n s  155, 5 6  6 1 5 1 ,  t e r m i n a l  
G r o i n  e x t e n s i o n ,  c o n s t r u c t i o n  of 4 n e w  g r o i n s ,  t o t a l  o f  54 p e d e s t r i a n  a n d  
v e h i c u l a r  a c c e s s w a y s  o n  t h e  b e a c h  i . e .  w a l k o v e r s  & b o a r d w a l k  e x t e n s i o n s  
c o m b i n a t i o n  of  b o t h  ADA a n d  NON-ADA, 5 c o m f o r t  s t a t i o n ,  2 L i f e g u a r d / C a m f o r t  
S t a t i o n s  a n d  one L i E e g u a r d  H e a d q u a r t e r s .  

T h e  I s l a n d  a f  Long Beach,  New York is l o c a t e d  on  t h e  A L l a n t i c  C o a s t  o f  Long 
~ s l a n d .  i ~ e w  ~ o r k ,  betveer) ~ a n e s  I n l e t  a n d  E a s t  ~ock r iw i ly  I n l e t .    his e s t i m a t e  
encumpascs  t h e  w e s t e r n  14 .556  feet  of t h e  i s l a n d ' $  4 1 , 0 0 0  f e e t  o f  A t l a n t i c  
o c e a n  b e a c h f r o r ~ t .  T h i s  s t u d y  i s  a u t h o r i z e d  b y  t h e  Commi t t ee  on  P u b l i c  Works 
a n d   rans spar la ti on o f  the U.S.  House  of  R e p r e s e n t a t i v e s ,  o f  1986 .  The p r o j e c t  
ha. b w n  d r s i q n e d  w ~ t h  a 50 year l e w l  o f  p r o t e c t i o n  a y a i n s t  s t o m  damage .  

T h e  P r o j e c t  w i l l  be d i v i d e d  i n t o  f i v e  c o n t r a c t s  d u e  t o  n e s t i n g  b i r d  window a n d  
s i r  q u a i i c y  slrucduwn window f rom  arch 1 t o  S e p i e m b c r  3 0 .  Each  c o n t r a c t  w i l l  
r u n  f o r  s iar i~eun,  d u r a t i o n  o f  2 y e a r s .   oilo owing a re  the f e a t u r e s  o f  t h e s e  
C O n L r a c t S :  

F'eati1re 0 2  - R e l o c a t i o n s  
--- = = = = = = A = - = -  ---=====-= 

T h l S  teacure  i n c l u d e s  d l 1  t h e  s t r u c u r r c s  s u c h  a s  Boa rdwa lk  e x t e n s i o n s ,  
Dune Walkove r s .  V e h i c u l a r  Acces sways ,  P e d e s t r i a n  Acces sways .  Comfor t  
s t a t i o n ,  ~ i t e g u a r d / c o m f o r c  s t a t i o n s  a n d  1 , i i e g u a r d  ~ e a d q o a r t e r s .  

REASONS FOR RATES O F  CONTINGENCY 

I n e  i s  a p p l i e d  to t h e  w a l k o v e r s ,  a c c e s s w a y s  a n d  2 0 %  i s  a p p l i e d  to t h e  c o m f o r t  
stations, l i f e g u a r d s  s r a r l o n s  a n d  L i f e q u a r d  H e a d q u a r t e r s  d u e  t o  t h e  
conccpf l ,a1  d r s r g n  l e v e l  

F e a t u r e  1 0  - Brcakwarers  a n d  S e a w a l l s  
. - - - - - - . * L . ~ * 7 7 ~ - = = = m ~ T . T = ~ ~ = = = = ~ = = = = = =  - - . .. .. . -. - 

 any o f  t h e  c o a s t a l  structures 1 i . e .  - g r o i n s ,  r e v e t m e n t ) ,  h a v e  d e t e r i o r a t e d  
s i n c e  t h e i r  c o n s t r u c t i o n .    he s t r u c t u r e s  a r e  becoming  l e s s  e f f e c t i v e  a n d  
i n c r e a s i n g l y  s u s c e p t i b l e  t o  s t o r m  damage as t h e  b e a c h  c o n t i n u e s  t o  
e r o d e .  ~ h u s ,  t h i s  rrature  c o n s i s t s  of r e c o n s t r u c t i n g  e x i s t i n g  g r o i n s ,  
e x t e n s i o n  o f  a ' T c r o i n a l  G r o i n  a t  P o i n t  Look O u t u s i n g  l a n d  b a s e d  eqi l ipmerr i .  
New g r o i n  s tones  w l l l  b e  barge%! f rom u p l a n d  q u a r r i e s  t o  t h e  s i t -  t o  
supplement t h e  reuse o f  q u a l j f l r d e x i s t i n g  g r o i n  stone.  

REASONS FOR PATE OF CONTINGENCY 

A 1 5 %  c o n t i n g e n c y  was a p p l i e d  t o  t h e  e x t e n s i o n s  a n d  r s n a b i l i t a t i o n  f e a t u r e  to 
account fo r  t h e  uncertain q u a n t i t y  o f  q u a i i E ~ e d  stone o b t a i n a b l e  f rom t h e  
e x i s t i n g  g r a i n s  t o  s u p p l e m e n t  t h e  s t o n e  to be i m p a r t e d  f o r  r e b u i l d i n g  t h e  

g r o i n s  

A  10% c o n r i g s n c y  was a p p l i e d  t o  t h e  new g r o i n s  

C u r r e n c y  i n  DOLLARS CREW ID: LNBHO5 IJPB I D :  LNBH05 
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T r i - S e r v i c e  A u t o m a t e d  C o s t  E n g i n e e r i n g  S y s t e m  I T ~ C E S I  
PROJECT LNBII03: LONG EEACH ISLAND, N E W  YORK - A t l a n t i c  C u d s t  of L o n g  I s l a n d  

LRR PHASE + + - C O N T R A C T S  CONSTRUCTION PLRN" 
*' PROJECT OWNER S iM!ARY - C o n t r a c t  I R a u n d e d  to 1 0 0 ' s )  " 

T I M E  1 3 : 3 9 4 8  

SUPWAP't PALE 1 

LABOR I D .  LNHH05 E W J I P  I D :  LNHHO5 

OUANTTTY UOM CONT-RACT COST CONTINGN 

0 1  CONTRACT R 1 
0 2  CONTRACT # 2 
0 3  CONTRACT # 3 

TOTAL LONG BEACH ISLAND, NEW YOKK 

3 0  DEFERRED GROINS IE-GI 7 , 8 3 1 , 3 0 0  8 1 9 , 1 0 0  

C u r r e n c y  i n  DOLLARS 

- --. 
TOTAL COST UNIT  COST 

CREW I D :  LNEHO5 U P B  I D :  LNBHOS 



3 9 1 1  O O L ' b I b  0 0 5 ' 6 2  0 0 8  ' W E  N O L  OO'GZLLZ 
E 0 ' 6 O I  0 0 V ' O Z L ' i  0OC' IbC OOI'CL.0'2 N O L  0 0 ' 0 5 6 0 2  
0 6 0 0 1  P 0 3 ' 0 b l ' l  O O L ' i O I  0 0 6 ' 9 2 0 ' 1  NO& 0 0 ' 0 0 ~ . 1 1  
L S ' i R  009 'PO9 'I 0 0 6 ' 5 0 1  OOL'R50 '1  NOL 0 0 ' 0 0 2 6 1  
6 8 ' 1 1  0 0 8 ' 6 b 1  0 0 9 ' ~ 1  0 0 2 ' 9 E I  h S  0 0 ' 0 0 9 2 1  
1 1 9  0 0 2  '69  OOC '9 0 0 0 ' 2 9  13 0 0 ' 0 5 9 0 1  







Tue 
Eff 

20 Sep 
D a t e  

Tri.-Service Automated Cost Engineering System ITRACESI 
PROJECT LNBHO3: I.ONC BEACH ISLANI1, NEW YORK - Atlantic Coast of Long Island 

I.RR P W S E  -'3-CONTKnCTS CONSTRUCTION PLAN*- 
" PROJECT OWNER SIVMRY - Level 6 (Rounded to 100's) " 

TIME 13:39:48 

S m f  PACE 5 

......... --  

QUANTITY UOM CONTRACT COST CONTINGN TOTAL COST UNIT COST 

03.05.11.10 BEACH FILL 

03.05.17.70. 01 Hydraulic Dredge 
03.05.11.70. 02 Grading Sand 

TOTAL BEACH FILL 

03.05.17.99 ASSOCIATED GENERAI. ITEMS 

03.05.17.99. 1 SITE WORK 

03.05.17.99. 1- 1 Dune Grass 
03.05.17.99. 1- 2 Sand Fence 

'TOTAL SITE WORK 

TOTAL ASSOCIATED GENERAL ITEMS 

TOTAL BEACH REPLENISHMENT 

TOTAL PT. LOOK OUT 

03.15 CITY OF LONG BEACH 

01.15.02 RELOCATIONS 

03.15.02.47 STRUCTURES 

U3.15.02.47. 2 TIMBER PEDESTRIAN ADA DUNE WALK 
03.15.02.47. 4 GRAVEL SURFACE PEDESTRIAN 

03.15.02.47. 11 REMOVE d STOCKPILE ROAPDWA1.K 

03.15.02.47. 11- 01 Remove&sto~kpiie boardwalk rail 

'TOTAL REMOVE 6 STICKPILE OOAHDWR1.K 

03.15.02.47. 12 REMOVE BOARDWALK TIMBER "KCKING 

03.15.02.47. 12- 01 Remove boardwalk t l lnber  decking 

TOTAL REMOVE BOAROWIILK TIMBER DECKING 

03.15.02.47. 13 DECK TIMBER DISPOSRI, RT LAIJI>FILL 

03.15.02.47. 13- 01 Deck L i m b e r  disposal @ landfill 

13D680.00 51 134. BOO 
10000.00 LF 77. 300 

LAUOR in: LNBIIOS EQUIP ID: LNBHOC Currency in DOLLARS CREW ID: I.NBH05 l lPB  10: LNOIIOS 
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Tue 20 SFP 2005 
Eff. Date 10/05/04 

Trr-Service Automared Cost Engincciinq SysLem iTRRCCSI 
PROJECT LNHHO?: LONG BEACH ISLAND, NEW YORK - Allantic Coast.  of Lonq Island 

LRli PHASE '+3-CONTRACTS CONSTRUCTION PLAN" 
'* PROJECT O W E R  S U M R Y  - Level 6 (Roilnded to 100'sI " 

TIME :3:34:48 

QI!NITITY "OM CONTRRC'V COST 
............................................................................................................................... 

TOTAL COST iJNIT COST 
.......................... 

03.15.17.9". 05 Dune Grass 392040.00 SF 
03.15.17.ii9. 10 Sand icnce 37000.00 LF 

TOTAL ASSOCIR'l'iiD GENERAL ITEM!; 

TOTAL REACH REYI,ENISHMENT 1.00 BA 

TOTAL ClTY Of 1,ONG BEACH 1.00 EA 

03.30 ENGINEERING AND DESIGN 
03.31 CONSTRUCTION Mn!.IAGEMENT 

TOTAL CONTRACT h 3 

TOTAL LONG BEACH ISLRIIU. NEW YORK 

30 DEFERRED GROINS IE-GI 

30.10 BRKAKWATERS 6 SEAWALLS 

30.10.05 RREAYWATERS 

30.10.05. 6 M@BILIZATION/UEMORILIZATION 

TOTPL MOf31LIZATION/CEMOBIIl.IZAT10N 

30.10.05. I B?EAKlWPERS 

J0.10.05. 7. 05 SITE WORK FOP NEW GROINS IE-GI 

3010.05. 1 .  05- 05 EXCnVATION 36170.00 CY 
30.10.05. 1. 05- 10 GEOTEXTllE 18000.00 SY 
30.10.05. 7. 05- 1 5  BEDDING STONES 23000.00 TON 
30.10.05. 7. 05- 20 UNUERiiRYER S'TONE 2100 LRS 14500.00 TON 
30.10.05. 7. 05- 25 10 - 12 'TON CnPSTONE 34600.00 TON 

TOTAI. SITE WORK FOP. NEW GROINS IE-GI 

TOTAL BREAKWATERS 

TOTAL BREAKWATERS 

TOTAL BREAKWATERS & SEAWALLS 

30.30 ENGINEERING A N D  DESIGN 
30. 31 CONSTRUCTION WAC;FI(EHT 

Currency in DOLLARS CREW ID: LNBHOI UPB ID: LNB1105 
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T r i - S e r v i c e  A u t o m a t e d  C o s t  E n g i n e e r i n "  S y s t e m  (TRRCCSI 
PROJECT LNBH03: LONG BtACH ISLAND, NEW YORK - A t l a n t i c  C o a s t  O f  Lanil I s l a n d  

LRR PHASE +'3-CONTRRCTS CONSTRUCTION PLAN'. 
* *  PROJECT INDIRECT CUMWIRY - L e v e l  6 (Rounded  to 1 0 0 ' s )  " 

....................................................................................................... 
QUANTITY UOM TOTAI. DIRECT FIELD ON HOME OEC 

TIME 1 3 : 3 9 : 4 8  

SImV.RY PAGE 14  

PROFIT LiOND TDTAI. COST UNIT COST 

0 3 . 0 5 . 1 7 . 7 0  BEACH FILL 

0 3 . 0 5 .  1 ' 7 . 70 .  01 i l y d r a o i i s  Dredge  

0 3 . 0 5 . 1 7 . 7 0 .  02  Grading S a n d  

TOTAL BEACH FTLL 

0 3 . 0 5 . l l .  99 ASSOCIATED GENERAL I'IEMS 

0 3 . 0 5 . 1 7 . 9 0 .  1 SITE WORK 

0 3 . 0 5 . 1 7 . 4 9 .  1- 1  Dune G r a s s  

0 3 . 0 5 . 1 7 . 9 9 .  1- 2  S a n d  Fence  

TOTAL SITE WORK 

TOTAL ASSOCIATED GKNERAL ITEMS 

TOTAL &EACH REPLENISHMENT 

TOTAL PT. LOOK OUT 

0 3 ,  1 5  C I T Y  OF LONG BEACH 

0 3 . 1 5 . 0 2  REI.OCATIONS 

0 3 .  i 5 . 0 ? .  47 STRUCTURES 

0 3 . 1 5 . 0 2 . 4 7 .  2 TIMBER PEDESTRIAN ADA DUNE WALK 
0 3 . 1 5 . 0 2 . 4 1 ,  4 GRAVEL SURFACE PEDESTRlRPl 

0 3 . 1 5 . 0 2 . 4 ' 7 .  11 REMOVE 6 STOCK PI^^ BOAPDWALK 

0 3 . 1 5 . 0 2 . 4 7 .  11- 0 1  R e m a v e l s t o c k p i l r  b o a r d w a l k  r a i l  2 4 0 , 0 0 0  0  0 0  0  2 4 U .  000 
........................................................... 

'TOTAL REMdVE 6 STOCKPILE BOflRIIWALK 2 4 0 , 0 0 0  0  0  0  0  2 4 0 . 0 0 0  

0 3 . I 5 . 0 2 . 4 7 .  1 2  REMOVE BOARDWALK TTMBCR DECKlNG 

0 3 . 1 5 . 0 2 . 4 1 .  12-  0 1  Remove b o a r d w a l k  Limber d e c k i n g  

TOTAL REMOVE BOARDWALK TIMBER DECKING 

0 3 . 1 5 . 0 2 . 4 1 .  1 3  DECK TIMBER DISPOSAL AT LANDFILL 

0 3 . 1 5 . 0 2 . 4 7 .  1 3 -  0 1  D e c k  t m b c r  d i s p o s a l  @ l a n d f l i l  1 5 0 , 0 0 0  0  0 0  0  150 .000  
........................................ --....---........... 







Tcie 2 0  Sep 2005  
E f f .  D a t e  1 0 / 0 5 / 0 4  

T r i - S o r v i c e  Au toma tod  C o s t  E n q i n e e r i n i ]  S y s t e m  ITRRCESI 
PROJECT LNBH03: LONG BEACH ISLAND, NEW YORK - A t l a n t i c  C o a s t  ol Long I s l a n d  

L.RR PHASE " * 3-CONTCACTS C9NSTRtJCTION P I A N * '  

'* PROJECT INDIRECT STRWNIY - L e v o l  6 IRounded tu 1 0 0 ' s )  " 

TIME 1 3 : 3 9 : 4 8  

CLn4NARY PAGE 1 7  

0 3 . 1 5 . 1 7 . 9 9 .  0 5  ~ i m e  Grass 
0 3 . 1 5 . 1 7 . 9 9 .  1 0  Sand Fence 

TOTAL ASSOCIATED GENERAL ITEMS 

'TOTAL BEACH REPLENISHMENT 

TOTAL CITY OF LONG BEACH 

0 3 . 3 0  I;NGINEERINC; AND DESIGN 
0 3 . 1 1  CONSTRUCTION MRNAGEMKtU 

TOTAL CC,NTRACT # 3 

TOTAL LONG BEACH ISLAND. NEW YORK 

c o n t i n g e n c y  

1 , 9 4 0 , 0 0 0  0  0  0  0  
3 , 4 5 0 , 0 0 0  0  0 0  0  

............................................... 
1 2 , 8 5 7 , 2 0 0 4 5 1 , 4 0 0  1 6 4 , 3 0 0  43 '1 ,700 3 3 , 7 0 0  
................................................ 

7 1 , 1 5 1 ,  1 0 0  2 , 3 8 7 , 1 0 0  868,  UOO 2 ,  314 ,  B O O  1 7 8 . 2 0 0  

TOTAL IHCI. OWNER COSTS 

3 0  DEFERRED GPOINS IE-GI 

3 0 . 1 0  BREAKWWLRS & SEAWALLS 

3 0 . 1 0 . 0 5  RREAKWATERS 

J 0 . 1 0 . 0 5 .  6 MOBII.IZATION/DEMOBSIIZR'P1ON 

'TOTRL MOIIILIZATION/DEMOBSLIZATION 

3 0 . 1 0 . 0 5 .  7 .  0 5  SITE WORK FOR NEW GROINS IE-G1 

3 0 . 1 0 . 0 5 .  7 .  05 -  0 5  EXCAVATION 3 6 1 7 0 . 0 0  CY 
3 0 . 1 0 . 0 5 .  7 .  05-  1 0  GEOTEX'FILE 1 8 0 0 0 . 0 0  SY 
3 0 . 1 0 . 0 5 .  7 .  05- 1 5  BEDDING STONES 2 3 0 0 0 . 0 0  TON 
3 0 . 1 0 . 0 5 .  ' 7 .  05- 2 0  UNDERLAYER STONE 2100  LBS 1 4 5 0 0 . 0 0  TON 
3 0 . 1 0 . 0 5 .  7 .  05- 25 10  - 1 2  TON CAPSTONE 3 4 6 0 0 . 0 0  TOPI 

TOTAL SITE WORK FOR NEW GROINS IE-GI 

TOTAL BREAKWATERS 

TOTW. BREAKWATERS 

LABOR I D :  LNBH05 EQUIP I D :  LIlBH05 C u r r e n c y  i n  DOLLARS CREW ID: :.NRllO5 u1.n ID: L N B H ~ ~  









Tue 20 Sep  2005 
Eff. Date l0/05/04 
DETAILED ESTIMATE 

Trl-Service ~utomated Cost Engineering System (TRACES1 
PROJECT LNBH03: LONG REACH ISLAND, NEW YORK - AtlariLic Coast of Lon1 Island 

LKR P m S E  +'3-CORTL?ACTS CONSTRUCTICN PLAN" 
01. CONTRACT R 1 

TIME 13:.39:48 

DETAIL PAGE 3 

PT.LOOK OUT QUiLNTY WON CRrW I D  OI'TPU? MRNHRF, LAUOR EQUIPMNT MRTLIIIAL OTtlEK TOTAL COST UNIT COST 

H1D EXCAV. CRWLII, 24,640 LBS, 
€0 CY B W  266.25 HK H25CAOZO 

TOTAL EXCAVATlON 10650 CY 

GEOTE:X~'ILE 
nssume ~roductlon Rate - 700 s y l d a y  

~ateiiai i deltvery on site 
R e f .  MHCCD 102340-500-1500 12600 SY 
Geotcxtilr fabric, woven 2001b 
tensile s t r e n y h t  

CR,ME,CWLR,LIFTING, II5'1'/160'BOOM 
REF. EP 1110-1-8 144.00 MP CB5RM010 
85 TOR LIFTCRRNE WT'PH 160' BOOM 

1 8 ' - 7 "  CRAWLEKS WITH 38" SHOES 

TRK FLATBED. 8'X 24' 12.4M.Y 7.3Ml 
IADD 25,000GVW TRKI 288.00 HR T40Z7015 

TRUCK, HWY 25.000 I11.340KGJGW 
(iY.2, 2 MLF, iRDD ACCESSORIES) 28D.00 HR T50Z1400 

outside ~~,,ip. operators. Heavy 
Assume 2 ca. 288.00 HR X-EQOPRHVY 

Outside Truck Drivers, Heavy 
Assume 2ea. 288. 00 BR X-TRKDVRIIV 

Outside Equip. Oilers 
Assume 1 ca. tor half the L i m e  72.00 HR X-EQOPROIL 

Outside I,aborers, (Semi-Skilled) 
Assume 2 ea. 288 . 00 HR X-I.W,ORER 

TOTAL GEOTEXTILE 12600 SY 

BEUD:NG STONES 
~ s s u m e  p t . o d u c t i u n  rare - 200 t on lday  

0.00 0.00 0.00 25.00 20.00 45.00 
0.00 0 0 0 480,000 384.000 864.000 45.0~7 

Currency in DOLLARS CREW ID: LNBHOS UPB ID: LNHHOS 

Material 6 delivery on site 
Ref: Mdterial Price quote from 19200 TON 
Tilcvn NY @ $25/Ton 6 5201ton 

LABOR 10: LNBH05 EQUIP ID: LNBHO5 





Tue 20 Sep ill05 
Eff. Date 10/05/04 
DETAILED ES'l'IIlii'I'E 

Tri-Service Automated Cost Engineering System (TWCESJ 
PROJECT LNBH03: LONG BEACR ISLAND, NEW YOPK - Atlantic Coast of Long Island 

LRR PlULSE "3-COLITMCTS CONSTXUCTION ELAN" 
03. CONTRACT # 1 

'TIME l3:34:48 

DETAIL PAGE 5 

PT. LOOK OUT UIIN4TY "OM CREW ID OUTPUT MRNlIRS LABOR EQUlFWN? M(ITElllAL U'L'IIER TOTAL COST UNIT COST 

........................................................... 
TOTAL UNDERLAYER STONE 2100 I.BS 11300 'TON 91,171 128,969 87.812 361. 600 2 2 6 ,  000 804.441 

10-12 TON CAPSTONE 
REF : JETI'Y REPAIR - SHINtiKOCK INLET/ LONG ISLAND, NEW YORK 

Assume Production rate = 170 Tonlday 

Material & dplivrry on siLe 
Ref: Material P r i c c  quote from 24950 TON 
Tilcan NY @ 540/Ton for armor 
stone and $20 delively charges. 

CR,ME. CWLR,LIFTING, 85T/160'BOOM 0.00 0.00 111.22 0.00 0.00 111.22 
REF. EP 1110-1-8 1209.70 llR C8SAMO10 1.00 0 0 134.541 0 0 134.547 
85 TON LIFTCRANE WITH 160' BOOM 
18'7'' CMWLERS WITH 38" SHOES 

LDR,FE. WH, 5.25 CY. ARTIC, 980C 0.00 0 0 0  83.18 0.00 0.00 8I.lR 
REF. EP 1110-1-8 1209.70 RR L40CA007 1.00 0 0 100. 627 0 0 100, 6?7 
5-114 CY, ARTICULATED 

Outside Equip. Op. Heavy 46.82 76.71 0.00 0.00 0.00 76.71 
Assume 2 ea. 1209.70 HR X-COOPRHYY 1.00 56,638 9L.191 0 0 0 Y2.191 

Ouiside Oiler 43.111 45.72 0.00 0.00 0.00 45.72 
Assume 1 ea for half the time 604.85 HR X-EQOPROII. 1.00 26.498 27.653 0 0 0 27, 653 

o u r s i d e  ~aborer (semi-skilled) 43.08 54.53 0.00 0.00 0.00 54.53 
Assume 2 ea. 1209.70 HR X~LRBORER 1.00 52,114 65.964 0 0 0 65,964 

............................................................ 
TOTAL 10-12 TON CUPSTONE 24950 'SON 135.250 186, 408 235, 1'14 998,000 499.1100 1,918,582 

RE-HANDLING THE STONES 
Assume halr of the stone qty. will be trucked in on location approx. lomile 
round trip from project. site and stored. This cost includes the re-handling 
the s t o n e  from storage area to the  p r o j e c t  site at Pt. lookout 

Assume thc followjng crew: 
1 Crane 
2 flatbed trucks 
1 equipment operators  
2 truck drrvrrs 
2 laborers 

Assuine 2OOconslday praductian rate or delivery rate to project site 
-.I->>>>L7115/200 = 139days + Bhrs - lllZt,ra. 

LABOR ID: LllBHOS EQUIP ID: LiiBr105 Currency in DOLLARS CREW ID: LNBM05 UPB 10' LIIBtlOS 





Tue 2 0  Scp 2 0 0 5  
E f t .  D a t e  1 0 / 0 5 / 0 4  
DETAILED E S T I M n T E  

T r i - S e r v i c e  A u t o m a t e d  C o s t  E n g i n e e r i n g  S y s t e l n  I'I'RACESI 
PROJECT !.NBH03: 1.Ot:G BEACH ISLANU, NEW YORK - A t l a n t i c  C o a s t  of L o n g  I s l a n d  

LRR PHASE "3-CONTRACTS CONSTRUCTION PIAN'* 

0 1 .  CONTRAC'L' 11 1 

T I M E  1 3 : 3 9 : 4 8  

DETAIL  PAGE 7 

~ -- 

ENGINEE,RTNG AND DESIGN QOANTY "OM CREW 10 OUTPUT NRNHRS I.ABOR EWIIFMNT MATEHLAL OTHER TOTAL COST U N I T  COST 

'IUTAL ENGINEERING AND DESiGl l  0  U 0 0 1 i o . 4 0 0  1 9 0 , 4 0 0  

LABOR I D :  LllBHU5 E Q U I P  I D .  I .NBii05 C u r r e n c y  i n  DOLLARS CREW 10: LNBH05 lJEB I D :  i.liBllO5 



T u e  2 0  Sep 2005 
E f f .  D a t e  1 0 / 0 5 / 0 4  
DETAILED ESTIMRTE 

T r i - S e r v i c e  A u t o r m f e d  C o s t  E n g i n e e r i n g  System i T R 4 C E S l  

PROJECT 1.NBli03: LONG BEACH ISLAND. MEW YORK - A t l a n t i c  C o a s t  ol Long I s l a n d  
LKR Fl lRSE *'3-CONTMCTCI CONSTRUCTION PLAN*, 

0 1 .  CONTRACT % I 

TIME 1 3 : 1 % : 4 8  

DE'I'AlL PRGE 8 

'TOTAL CONSTllUCTION MANnGEMENT 0 0 0 0 4 n S . 0 0 I J  6 8 5 . 0 0 0  

....--- -------.- ---........ ........-.. ....-.... >------... 

TOTAL CONTRACT H 1 3 5 6 . 2 5 6  675. 990 7 9 3 , 4 3 4  1 . 9 7 1 .  618  1 , 8 7 3 , 9 0 0  5 , 3 1 5 , 0 2 2  

LABOR Iii: LNBHOS W i i I P  I D :  LNBHOS C u r r e n c y  i n  DOLLARS CREW I D :  LNBtI05 UPB I D :  LtIHHOS 
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T u e  1 0  S e p  2 0 0 5  
E f f .  D a t e  10105104  
DETAILED ESTIVATE 

T r i - S e r v i c e  A u t o m a t e d  Cost.  E n g i n e e r i n g  S y s t e m  ITRRCESI 
PROJECT LNBHOI: LONG BEACH ISIAND, NEW YORK - A t l a r i i i c  C o a s t  of Long I s l a n d  

LRR PHnSE "3-CONTPACTS CONSTRUCTION PIAN** 

0 2 .  CONTRACT # 2 

TIME 1 3 : 3 1 : 4 8  

DETAIL PAGE 1 5  

TERMINAL GROIN EXTENSIONIREIIAB 
NOTES : 

GROIN EXTENSION DESIGN 

- B e g i n n i n g  a t  S t a t i o n  1+40 ,  t h e  1 0 0 - f o o t  e x t e n s i o n  w i l l  be c o n s t r u c t e d .  
The  e x i s t i n g  g r o l n  h e a d  from S t a t i o n  1 + 4 0  s e a w a r d  w i l l  b e  r r n loved  s i n c e  i t s  
s t r u c t u r a l  i n t e g r i t y  is s c v e r r 1 y  c o m p r o m i s e d .  

- The crest w i d t h  lhas b e e n  i n c r e a s e  Erom 1 2 - f o o t  t o  15 -Loo t  t o  meeL Ll ie 

r e c o i ~ m a n d e d  USACE g u i d e l i n e s ,  w h i c h  c a l l  for t h e  p l a c e m e n t  of  t h r e e  armor 
c a p s t o n e s  across t h e  t o p  o f  t h e  s t r u c t u r e .  

: ~ h c  a r m o r  s e c t i o n  w i l l  c o n s i s t  of t w o - l a y e r s  o f  stone. A d o u b l e  l a y e r  or 
s e c o n d a r y  armor s t o n e  h a s  b e e n  a d d e d  t o  t h e  i l r s l g n  t o  g i v e  m o r e  s t r t i i l ~ t y  to 
ths qruin. 

GROIN REiiABILITATION DESIGN 

- ~ e r m i n a l  g r o i n  w i l l  b e  r r i ~ b i l i t a r e d  a l o n g  eastern s i d e  and c r c s t ,  f r a m  
s t a t i o n  0-40 L o  l r 4 0 .  

- Armor s t o n e  across t h e  crest and a l o n g  t h e  i n l e t  s i d e  o f  ? h e  g r o i n  w i l l  
be cernnved, e l l o w l r l g  f o r  a r e c a n f i g u r a t i o n  O f  t h e  core s tone  a n d  t h e  
a d d i t i o n  of a s i n g l s - l a y e r  O L  s e c o n d a y  armor  stone a l o i i g  t h e  i n l e t  s i d e .  

REMOVE STPCKPILEIREIISE GROIN 
STONES 

e l a n  o f  o p e r a t i o n :  

- Land  b a s e  e q u i p m e n t  w i l l  be u s e d  to remove t h e  existing Armor  stones 
f r a m  t h e  e x i s t i n g  g r o i n s  a n d  ~ t o c k p i l e  n e a r b y  w i t h  t h e  h e l p  o f  l o a d e r s  lor 
f u t u r e .  

- Th? a c c e p t a b l e  a n d  u s a b l e  armor stone w i l l  be r e u s e d  fo r  t h e  
r e c o r l s t r u c t i u n  oE t h e  g r o i n s ,  o r  30% or  2 2 2 0 t o n e  

REF.  JETTY REPAIR - StlINNECOCK INLET/ LONG ISLAND, NEW YORK 

Assume p r o d u c t i o n  r a t e  - 1 9 0  t o n s / d a y  

CR.ME.CWLR,LIE'TING. 85T116O'BOOM 0 . 0 0  0 . 0 0  1 1 1 . 2 2  0 . 0 0  0 . 0 0  1 1 1 . 2 2  
REF. EP 1110-1-8  3 1 2 . 0 0  H I  C85AM010 1 . 0 0  [I 0  3 4 , 7 0 2  0  0  3 0 . 7 0 1  1 1 1 . 2 2  
8 5  TON LIFTCRANE WITH 1 6 0 '  ROOM 
1 8 ' - 7 "  CRAWLERS WITH 38" SHOCS 

I.DR,FE, W H .  5 . 2 5  CY. AK'I'IC, 980C 0 . 0 0  0 . 0 0  8 3 . 1 8  0 . 0 0  0 . 0 0  8 3 . 1 8  
R E F .  EP 1110-1-8  3 1 2 . 0 0  HR L40Cii00'l 1 . 0 0  0  0  2 5 . 9 5 3  0  0 25.  9 5 3  8 3 . 1 8  
5-1/4  CY. ARTICULATED 

LABOR I D :  I.NRH05 EQUIP I D :  I.NHli05 C u r r e n c y  i n  DOLLARS CPEW ID: LNBH05 IJPB I D :  LNRIIO5 
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Tue 20 Sep 2005 
Eff. Date 10/05/04 
DETAILED ESTIMRTE 

Trz-Service Automatc;i Cost Engineering System ITPACES1 
PP-OJECT LNB1103: LONG BEACH ISLMD, NEW YORK - Atlantic Coast '.f Long Island 

LRR PilASE "3-CONTRACTS CONSI'RIICTION PLAN" 
02. CONTPACT % 2 

TIME 13:39:48 

UE'I'AIL PAGC 18 

PT. W O K  OUT UllRhTY "OM CREW 10 OUTPUT W H R S  LPHOR EQii lPMNT MATERIAL OTHER TOTAL COST UNIT COST 

....... .....---- ......--... .-......--- -......-. -...-...--- 

TO'I'AL BEDDING STONES 3900.00 TON 24,162 32.545 30.328 V,500 78,000 238. 3'13 61.12 

CLASS A 10 TON APMOR STONE 
~ssurne ~ ~ ~ d u c r i o n  rate - 110 ~on/day 
2220tons will be From existing stones 

,<aterial L delivery on s i t e  0.00 0.00 0.00 40.00 20.00 60.00 
Ref: Material P r i c e  quote from 1080.00 TON 0.00 0 0 0 43.200 71.600 64.800 60.00 
Tllcon NY I S40ITon for armor 
stone  and $20 delivery charges. 

CR,ME,CWLR,llFTItlG, 85T/160'KOM 0.00 0.00 111.22 0.00 0.00 111.22 
R E F .  EP 1110-1-8 160.00 l i R  C85RM010 1.00 0 0 17.?96 0 0 17,1"6 111.22 
85 YON LIFTCRANE WI'PH 160' ROOM 
1 8 , . '1 .. CRAWLERS WITH 1 8 "  SBOES 

LDR,FE, WH. 5.25 CY, ARTIC. 980C 0.00 0.00 83.18 0.00 0.00 83.18 
REF. EP 1110-1-8 
5-1/4 C Y ,  ARTICULII'rED 

Outside Equip. O p .  Heavy 
Assume 2 e a .  

Assume I ea for halt the time 

Outside Laborer 1Srrnr-Skilled) 
Resume 2 ea. 

TOTAL CLASS A 10 TON ARMOR STONE 

43.08 54.53 0.00 0.00 0.00 54.33 
160.00 i l R  X-LABORER 1.00 6,893 8,725 0 0 0 8,725 54.53 

----... .....---- .....-..... ........... -.-.-...... 
3300.00 TON 11,889 21,655 3'1, 105 03,200 21. 600 120. 560 3b.53 

CI.A5S B 10.75 TON ARMOR STONE 
~ssume ~~oduction rate = 170 Ton/day 

~ ~ t ~ ~ i ~ l  s delivcry on site 0.00 0.00 0.00 10.00 20.00 6o.oo 
Ref: Material Price quote from 9400.00 TON 0.00 0 0 0 376,000 188.000 564. 0110 60.00 
I'ilcon NY @ S40ITon For a r m o r  
stone and  $20 delivery charges. 

CR,ME.CIII.R.LIFTING, 85T/l60'BOOM 0.00 0.00 111.22 0.00 0.00 111.22 
REF. t P  1110-1-8 455.76 HLI C85RMOlO 1.00 0 0 50, ti91 0 0 50.6"l 111.22 
85 TON LIFTCRANE WITI! 1.60' BOOM 
18'-7" CRliWLERS WITH 38" SHOES 

LABOR ID: LNRIIO5 EQlJlP ID: LNBiiU5 Currency in DOLLARS CREW ID: LNBHO5 UPU ID: LNBIl05 
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Tue 2 0  Sep 2 0 0 5  

E f t .  D a t e  1 0 / 0 5 / 0 4  
DE'PAILED ESTlMnTF 

PT. LOOK OUT 

~ r i - S e r v i c e  ~ o t o m a t e d  C a s t  E n i l i n e e r i n g  S y s t e m  (TRACES1 

PROJECT LNBII03: LONG BEACH ISLAND. NEW YORK - A t l a n t i c  C o a s t  o f  Long I s l a n d  
LRR PHASE "3-CONTPACTS CONSTRUC'I'ION PIAN'+ 

0 2 .  CIINTRRCT # 2  

TIME l 3 : 3 9 : 4 8  

DETAIL PAGE 2 3  

QDRNTY OOM CI'EW I D  OUTPUT MRNHRS LABOR EQUlPMNT MArERTRL OTHER 'TOTAL C@ST LlNTT COST 

L D R . F E ,  Wli, 5 . 5 0  CY. ARTIC. 980G 0 . 0 0  0 . 0 0  8 3 . 1 8  0 . 0 0  0 . 0 0  113. 18  
7 6 8 . 0 0  HR L40CAOO7 1 . 0 0  0  11 6 3 , 8 8 5  0  0  ti, 8 8 5  8 3 . 1 8  

O u t s i d e  E q u l p .  Op. Heavy 4 6 . 8 2  '76.11 0.110 0 . 0 0  0 . 0 0  7 6 . 7 1  
7 6 8 . 0 0  HR X-EQOPRIIVY 1 . 0 0  3 5 , 9 5 8  5 8 , 9 1 0  0  0  0  5 8 , Y l U  ' 16 .11  

O u t s i d e  O i l e r  4 3 . 8 1  4 5 . 1 2  0 . 0 0  0 . 0 0  0 . 0 0  4 5 . 1 2  
Assume 1 ea. for  h a l f  t h e  t i m e  3 8 4 . 0 0  HR X-EQOPROIL 1 . 0 0  1 6 , 8 2 3  1 7 , 5 5 6  0  0  0  1 7 . 5 5 6  4 5 . 1 2  

O u t s i d e  Laborer ( S e m i - s k i l l e d 1  4 3 . 0 8  5 4 . 5 3  0 . 0 0  0 . 0 0  0 . 0 0  5 4 . 5 3  

Assume 2  ea. 1 6 8 . 0 0  H R  X-LABORER 1 . 0 0  3 3 , 0 8 5  41.8'19 0  0  0  4 1 , 8 7 9  5 4 . 5 3  
............................................................. 

'TOTAL BEDDING STONES 19200  TON 

UNDERLAYER STONE 2100  LRS 
R s s u n l e  p r o d u c t l o r ,  rate = 200  ton/d ' ly  

M a t e r i a l  s d e l l v e r y  on s i t e  
R e f :  M a t e r i a l  price quote t r o m  11100 TON 
T i l c a n  NY @ $32/Ton 6 SZO/fon 
delivery charyes. 

CR,ME,CWLR,LlFTING, 85T/160'BOOM 
REF. E P  1110-1-8 4 5 2 . 0 0  llR C85AMO10 
8 5  TON LIFTCRME WITH 1 6 0 '  BOOM 
1 8 ' - 7 "  CRAWLERS WITH 38"  SNDES 

LDE.FE, WH, 5 . 2 5  CY, ARTlC, 980C 
REF. EP 1110-1-8  4 5 2 . 0 0  HR L40CAO07 
5-1/4 CY, ARTICULATED 

O u t s i d e  E q u i p .  Op. lleavy 

Assume 2 e e .  9 0 4 . 0 0  liR X-EQOPRHVY 

O u t s i d e  O i l e r  

Assume I r a  f o r  h a l f  t h e  t i m e  2 2 6 . 0 0  HR X-EQOPROIL 

O u t s i d e  L a b o r e r  ( S e m i - S k i l l e d ]  
As3urnc 2 e a .  9 0 4 . 0 0  HR X-LAsORER 

TOT= UNDEPLAYER STONE 2 1 0 0  LES 11300  TON 

LABOR ID: IXIIHOS EQUIP ID: LNBHOS C u r r e n c y  i n  DOLLARS 

0 . 0 0  0 . 0 0  3 2 . 0 0  2 0 . 0 0  5 2 . 0 0  
0  0 361 ,  GOO 2 2 6 , 0 0 0  5 8 1 , 6 0 0  5 2 . 0 0  

CREW I D :  LNLII105 UPB ID:  LNRH05 









'rue 2 0  S e p  2 0 0 5  
E f i .  Uate 1 0 / 0 5 / 0 4  
DETAILED ESTIMATE 

T r i - S e r v i c e  A u t o m a t e d  Cost E n g i n e c r i n y  S y s t e m  (TRACES1 
PROJECT LNBH03: LONG BEACH ISLAND. NEW YORK - Atlantic Coast of Lorig I s l a i i d  

LRR PHASE "3-CONTPJICTS CONSTRUCTTON PLAN" 

02 .  CONTPACT if 2  

TIME 1 1 : 3 9 : 4 8  

DETAIL P K , E  27 

CITY OF LONG BEACH W R N T Y  "OM CREW I D  OUTPUT (LWHRS LABOR EQUIPMNT PIATERIAL OTHER TOTAL COST UNIT COST 

O i l e r  0 . 0 0  0 . 0 0  0 . 0 0  8 7 6 . 0 0  0 . 0 0  8 7 6 . 0 0  
Thc r a t e  5 2 4 2 l d a y  and $50  <or 2 0 . 0 0  DAY 0 . 0 0  0  0  0  17. 5 2 0  0  1 7 . 5 2 0  8 7 6 . 0 0  
m c a l s - $ 2 3 2 / d a y  x 3EA - $ 8 7 6  

O u t s i d e  E q u i p m e n t  O p e r a t o r  Heavy 0 . 0 0  0 . 0 0  0 . 0 0  4 4 4 0 . 0 0  0 . 0 0  4 4 4 0 . 0 0  

THE RATE $320/DAY RMU $ 50/DAY 2 0 . 0 0  DAY 0 .00  0  0  0  8 8 , 8 0 0  0  8 8 . 8 0 0  4 0 4 0 . 0 0  
FOR MEALS=SJ IU/OAt 

Assume 12EA e q u l p  o p e r a t o r s  

T o t a l  $ 3 7 0 l d a y  X 12EA = 

$4440  / d a y  

C a n s t l u c r  T e m p o r a r y  Loading Dock 
or  r a m p / p l a t f o r m  1 . 0 0  L s  

Used Rehab .  o f  P l a t t s b u q h  
B r c a k u a t e r  c o n t r a c t  2  
Auq. 2004  

TO'I'AL MOBlUENOR 2 . 0 0  EA 

BREAKWATERS & SEAWRLLS 

REHAB GROINS 

REMOVE & STOCKPILE GROIN STONES 
P l a n  of O p e r a t i o n :  

- The  l a n d  base cquiiimeiii will be used to remove t h e  exlseing Armor stones 
from t h e  existing groins and s t o c k p i l e  r w a r b y  land w i t h  the  help of loaderr 

- T h e  a c c e p t a b l e  and u s a b l e  armor stone  w i l l  b e  reused f o r  the 
r e c o n s t r u c t i o n  of the groins. 

REF. JETTY REPAIR - SHlNNECOCK INLET/ LONG ISIIAND, NEW YORK 

P r o d u c t i o n  R a t e  C a l c u l a t i o n :  

Assume p r o d u c t ~ o n  r a t e  -190 t o r i s l d a y  

CR.ME,CWLR.LIFTING, 85T/lbU'BOOM 0 . 0 0  0 . 0 0  1 1 1 . 2 2  0.01! 0 . 0 0  1 1 1 . 2 2  
REF. EP 1110-1-8  413 .84  HR C85AM010 1 . 0 0  0  0  4 9 . 3 6 6  0 0 4 9 , 3 6 6  1 1 1 . 2 2  
8 5  TON LIFTCRANE WITH 1 6 0 '  BOOM 
1 8 ' - 7 "  CPAWLERS WITH 38"  SHOES 

LABOR ID:  LNBHOS EQUIP ID: LNBHUS C u r r e n c y  i n  UOLLARS CREW ID: LNBH05 IJi'B ID: LNBHUS 
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Tuo 20 Sep 2005 
Eft. Date 10/05/04 
DETAILED ESTIMXTC 

'rl'ri-Service Automated Cost Engineering System (TRACES1 
PROJECT I.NBH03: 1.0NG BEACH ISLAND, NEW YOPK - Atlantic C o a t  of L0r.g ls1and 

LRR PURSE *'3-CDNTliATTS mNBTLUCI'ION P L m "  

02. CONTRACT # 2 

'TIME 13:3":1R 

DETAIL PAGE 29 

Outside Laborer (Semi-Skilled1 43.08 54.53 0.00 0.00 0.00 
Assume 2 e a .  3428.57 t1R X-LABORER 1.00 147,703 186,358 0 0 0 

--.---. ......-.- ~ 

TOTAL REnLIGH tWISI'LNG ARMOR STONES 3000.00 LF 345.180 489,137 275.761 0 0 

EXCAVATION 
~ssume ~roduction Rate ot 190 cy/day * 0.5 - 95 cy/day or 12 cy/hr 

CP,ME.WLR,LiFTING, 85T/160'BOOM 0.00 0.00 111.22 0.00 0.00 
REF. EY 1110-1-8 848.04 HR C85RMOIO 1.00 0 0 94. 322 0 0 
85 TON LIFTCPRNE WITH 160' 8003 
1R'~l" CRRWLEHS WITH 38" SHOES 

L n R , F E ,  WH, 5.25 C't, RRTIC, 98OC 0.00 0.00 83.18 0.00 0.00 
RE?. EP 1110-1-8 848.04 HR L40CR037 1.00 0 0 70.543 0 0 
5-1/4 CY, ARTICULATED 

Outside Equip. Op. Heavy 46.82 76.71 0.00 0.00 0.00 
Assume 2 e a .  1696.08 HR X-EQOPWVY 1.00 74,410 130,130 0 0 3 

Outside Oiler 43.81 45.72 0.00 0.00 0.03 
nssume 1 ea for halt the rime 424.02 HR X-EQOPROIL 1.00 18,516 19,385 0 0 3 

Outside Laborer (Semi-Skilled! 43.08 54.53 0.00 0.00 0.0'1 
Assume 2 ea.  1696.118 HR X-LABORER 1.00 73,067 92,486 0 0 0 

------- ...-....- --..---.... . . . . . . . -. .. . - -. . 
TOTAL EXCAVRTlDIl 10176 CY 171,054 241.971 :64,8GG 0 0 

5 TON CAPSTONE 
Assume ~roductlon rate - 170 ~on/d;y 
The amount of s tones  to be purch.>sed is the delta between p l a < - r m e n t  and 
removal D t  PXistlng stones .  

Material 6 delivery on sire 
Ref: M n l r l - i a l  P i i c r  r p o t e  irom 16235 TON 
Tilcon NY @ $38/Ton for armor 
stone and $20 delivery charges. 

CK,ME,CWLR,LIFTING, 85T/160'BOOM 0.00 0.00 111.22 0.00 0.OC 
REF. EP 1110-1-8 1550.37 HR C85AM010 1.00 0 0 172,438 0 0 
85 TON LIkTCRhNE WITH 160' BOOM 
18'-7" cnnmms W T T I I  3 8 "  SHOES 

LDR.FE, WH, 5.25 CY, ART1C. 980C 0.00 0.00 83.18 0.00 0 00 

REF. EP 1110-1-8 1q50 37 HU 1 4 0 C A 0 0 7  1.00 U 0 128,966 11 0 
5-114 CY, ARTICUUITED 

TOTAL COS'I' iiN:T COST 

LABOR ID: LNBH05 EQUIP ID: LNBHO5 Currerlq in D0;LAP.S CREW ID: LNRNOS UPB ID: LNBROS 
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T u e  2 0  Sep 2 0 0 5  
E f f .  Date ? 0 / 0 5 / 0 4  
DETAILED I<!iTlllATE 

T r i - S e r v i c e  Plr tn inated C o s t  E n g i n e e r i n g  S y s t e m  iTRACLSl  
PROJECT LNBH03:  LONG BEACH ISLAND, NEW YORK - A t l e n t r c  C o a s t  uC L o n g  l r i l a n d  

LRR PHASE "3-CONTPACTS CONSTRUCTION Fi.AN" 

0 2 .  CONTMCI '  # 2 

TIME 1 3 : 1 3 : 4 8  

DETAIL PAGE 3 4  

C V S T R U C T I O N  MANAGEMENT O U W T Y  "OM CREW I D  DiiTPUT MIINHRS LABOR CQUlFClNT MXTERIAL OL'HEII TOSRI, COST U N I I  COST 

TOTAL CCliC.TRUCTiON MAN.\GEMLNT 0 0 0 0 1 , 0 2 0 , 0 1 1 0  1 , 0 2 0 , 0 0 0  

------- -.-----.. ..-......-- ..--.---. ........... 
TOTAL CONTRACT H 2 1 4 7 6 4 3 3  ?. 6 8 5 . 1 6 6  2 , 7 4 6 , 2 0 8  3 . U 8 2 . 2 3 6  3 , 5 6 5 , 2 0 0  1 2 , 3 7 8 , 8 7 0  

C u r r e n c y  i n  DOLLARS CREW I D :  l.NBliO5 UPS 10: LNBHU5 
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Tue 20 Sep 2005 
Etf. D a t e  10/05/04 
DETAILED ESTIIWrE 

~ri-Service Automated Cost Engineering S y s t e m  (TRACES1 
~ R U J E C ' I -  I.NRHOI: LONG BEACH ISI.AND, NEW YORK - Atlantic coast of ~ a n g  island 

LRR PHASE "3-CONTRrZCTS CONSTRUCTTUN PLRNt' 
03. CONTRACT H 3 

TIME 13:39:48 

VETAlL  PAGE 4 1  

CITY OP LONG BEACH UUNJTY "ON CREW ID UII'L'PUT MnNHRS LABOR EUVlPPmiT MRTEii lRL OTIIER TOTAL COST UNIT COST 

CITY OF LONG BEACH 

STRUCTURES 
NOTES: 

- QTO AND DRAWINGS PROVIDED BY RE FOR ALL THG STRUCTURES EXCEPT FOR COMFORl 
STATIONS, LIFEGUARD STATIOPS 6 LIFEGUARD HEADQUARTERS. 

- THE DRAWINSS AND THE BACK DATA SHEETS FOR THE QTO IS AVAILABLE FOR FURTHER 
DETAILS ON THE QUANTITIES. 

TIMBER PEDESTRIAN ADA DUNE WALK 
OVER lzigragl - 6'1250'-Qty:d ea 

3 "  2 10" cross B r a c l n q  0.04 
2600.00 BF ACARCARPZ 45.00 115 

Hardware 0.00 
USE 10% OF THE TOTAL DUNE 5.00 EA 0.00 0 
IllflLKOVER COST 

i.ight ~ixturrs installed 0.00 
5.00 LS 0.00 0 

ADA Ramp 0.00 
Total ralnp Lenqhc 1%. 1115 LF 5.00 EA 0.00 0 
frolir Elevation 11.11'  to 10.0' 

REF. AE back up sheet 9 of 14 

Sita rlork 
Tunneling. Piles b Caissons 

Driven piles 
Piles, wood, not 1nc1 m~,biliration 
Treated piles 

n i c t i a n  or end bearing 

pile, wd, 12" butts, 8" pt. 0.10 
trtd. 30'-39' L, Ericti.on/end 3900.00 LF CPIDR19 BO.00 :390 
brg,ASTM B 

Qty : 6pilesf30'lony/ea.- 180 LF 

Site Work 
Site Improvements 
Walk/Haad/P~rkinq Appurtenances 
Gui.de/guarri rall 

LABOR 7" :  LNBHOS EOlllP ID: LNB805 Currency in DOLI.ARS CREW ID: LNBHOb IIFB i n :  LNAIIOS 
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'rue 20 S e p  2005 
Eff. Date 10/05/04 
DETAILED ESTIMRTE 

Tri-Service Automated Cost Engineering System ITRACES1 
PROJECT LNBii03: LONG BEACH ISLAND, NEW YORK - Atlantic Coast oi I.nng Island 

LRR PHASE -*3-CONTPACTS CONSTRUCTION PLAN1' 
03. CON'SRACT # 3 

TIME 13:39:48 

IWL'AII. PAGE 5 5  
-~ 

CITY OF LONG nEACH QUAl lTY "OM CREW ID OUTPUT W H R S  L i R O P  EQillFMNT MXCEHIAL OTHER T O T U  COST UN1.T COST 

merica"  each ~ r a s s  @ 18" 0.00 0.00 0.00 0.00 0.80 0.80 
spac ing .  392010 SF 0.00 0 0 0 0 313. 612 113.632 0.80 

~ r f ,  Quote from [lawson 
Cnrp~cation dated 08/19/04 

........................................................... 
TOTnL Dune Grass 392040 SF 0 0 I1 0 313, 632 313,632 ( 1 8 0  

Sand  Fence 

Sand fence  construction. 

PLAN OF OPERATION: The sand fence will be constructed by contractor as per 
plans and s p e c i f i c a i i a n  requirement. ~errnanent sand  fence 
is installed along the f r o n t  of the board walk. 

Sand Fence 0.00 0.00 0.00 0.00 6.00 6.00 
Sand Fence is to be 4' Wood 37000 LF 0.00 0 0 0 0 722,000 222,000 6.00 
Snow Fence installed on 0 '  
cedar  posts. 

Price quote obtained from "The 
Dawson Corp.", NJ dated 
08/19/2004. 

Pricc incluedcs lastallation 
a n d  sub ronrractors narkups 

TIOTAL Sand Fence 37000 LF 

TOlL'AI. ASSOCIATED GENCRAL I'PEMS 

TOTAL BEACH REPLENISHMENT 1.00 EA 

TOTAL CITY OE LONG BEACH 1.00 EA 

LABOR 1D: I.NHH05 EQUIP ID: LNPIIOS Currency in DOLLARS CREW ID: LNRHO5 UPB 1". LNBHO5 



T u e  2 0  S r p  7 0 0 5  
E f f .  D a t e  1 0 / 0 5 / 0 4  
DETAILED ESTIMATE 

T r i - S e r v i c e  A t i t m a t e d  C o s t  E n g i n e e r i n g  System ITRACES1 

PROJECT LNBH03:  LONG BEACH ISLAND, NEW YORK - A t l a n t i c  C o a s t  of Long I s l a n d  
I.RR PHASE "3-CONTRACl'S CONSTRUCTION PLAN'. 

0 3 .  CSNTRACT # 3 

TIME 1 1 : 3 9 : 4 8  

D E T A I L  PAGE 56 

ENGI NEERING &NU DESIGN OUANTY UUM CREW ID WTPUT M A N H R S  LABOR PQUIFMNT MATERIAL OTHER TOTAL COST UNIT  COST 

TOTAL EPIGIIIEE12TNG AND DESIGN 0 0 0 0 1,941),000 1,940,000 

Currency i n  DOLLARS CREW I D :  LNBHO5 UP0 I D :  LNRHOS 





Tuo 20 Sep 2005 
Elf. Date 10/05/04 
l>E'l'AILED ESTIMATE 

Tri-Service Automaieti Cost Engineerinr~ System ITPACESI 
PROJECT LNBH03: 1.ONG BEACH ISLAND, NEW YORK - Al:lanLir Coast 0 E  Long Island 

LRR PHASE '+3-CONTPJ%CTS CI)EISTPIICTION PLAN" 

30. DEFERRED 68OINS IE-GI 

TIME 13:39:48 

DETAIL PAGE 58 

BREAKWATEIIS 6 SEAWALLS Q U m T Y  "OM CREW ID OW'PUT MIINHPS MATERIAL OTHER TOTAL COST UNIT COST 
. . . . . . - - - - - - . . . . . . . . . - - - . . . .. .. . . . 

DEFERRED GROINS (&-GI 
BREAKWATERS L SEAWALLS 

MOBILIZATION/DEMOBII.TZR'i'ION 
The following estimated timeframe required to lnobilired and demobilized t h e  
land-based equipment. are a s  follows: 

Prepare equipment for transportation 2.0 day 
Move equipment to jobsite 4.0 days 
prepare equipment at jobsit- 1.0 day 
Move equipment back to contractor's yard 2.0 days 
Unload equipment 1.0 day 

= - = = = - - - - 
Total MoblDemob 10.0 days 

TRUCK, HWY 25.000 !11,34OKGiGVW 0.00 
4x2. 2 U L E ,  (ADO ACCESSORIES] 80.00 HR T50Z1400 1.00 0 

TRK FLATBED, B'X 24'12.4MX 1.3Ml 0.00 
!ADD 25, OOOGVW TRK1 80.00 HR T40Z7015 1.00 0 

HYD EXCAV. TRK MTD, 0.75OCY.TB. 6x4 0.00 
80.00 HR H30GA006 1.00 0 

LDR,FE, Wll, 5.50 C Y .  ARTIC. 980G 0.00 
ASSbTlE 3ea. 240.00 i l K  L4OCA007 1.00 0 

General Requirements 
Overhead & Miscellaneolls D a t a  

Overhead 

Outside Truck Drivers, Heavy 
The rate $268/day and 5 50/rlay 10.00 DAY 
for meals = $318/day 

Oiler 0.00 0.00 0.00 584.00 0. 00 584.011 
The rate $Z42/day and $50 lor 10.00 DAY 0.00 0 0 0 5,840 0 5. 8111 584.00 
meals-$292/dey x 2EA = 5584 

LABOR ID: LNBH05 EQUIP ID: LNBHUS Currency in DOLLARS CHEW ID: LNRIIOS U P B  I n :  I.NRIIOS 
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Tue 2 0  S e p  2 0 0 5  
E f t .  D a t e  1 0 / 0 5 / 0 4  
DETAII.El> ESTIMATE 

T r i - S e r v i c e  A u t o m a t e d  C a s t  E n q i r l e e r i n g  S y s t e m  ITRACES1 
PROJECT I.NEHO3: LONG BEACH ISLAND, NEW YORK - A t l a n t i c  C o a s t  ef Long I s l a n d  

l R l l  PIIIIDF. '-3-CONTRACTS COllSTRliCTlON P W f '  

3 0 .  DEFERRED GROINS IE-GI 

TIME 13339348  

IDETAII PAGE 60 

RPBAKWATERS & SEAWALLS OURNTY "OM CREW in OUTPUT W V I I I R S  LABOR EQIIIL'I+NI MATERIAL OTHER 
~ ~~ ~ ~ ~ - - -  

TOTAL COST UNIT COST 

GEOTEXTILE 
Assume P r o d u c t i o n  R a t e  - 7 0 0  s y / d a y  

M a t e r i a l  s d e l i v e r y  on s i t e  
R e f .  MHCCU 802340-500-1500 1 8 0 0 0  SY 

G e o t e x t r l e  f a b r i c ,  woven 2 0 0 l b  
t e l i s i l e  s t r e n g h t  

CR,MB.CWLR,LIFTING, 85T/160'BOCM 0 . 0 0  0 . 0 0  1 1 1 . 2 2  0 . 0 0  0 . 0 0  
REr .  E P  1110-1-8  2 0 5 . 7 1  HR C85RM010 1 . 0 0  0  0 2 2 , 8 8 0  0  0  
8 5  TON LIFTCRWE: WITH 1 6 0 '  ROOM 
1 8 ' - 7 "  CRAWLERS WITH 38"  SHOES 

'TRK FLA'I'RED, 8 'X  2 4 '  (2.4MX 7.3Mi 4 6 . 0 6  0 . 0 0  1 . 4 7  0 . 0 0  0 . 0 0  
(ADD 75,000GVW TRK) 4 1 1 . 4 3  HR 1 4 0 2 1 0 1 5  1 . 0 0  1 8 , 9 5 0  0  6 0 5  0  0  

TRUCK, IIW 2 5 , 0 0 0  I l l .  140KGiGVW 0 . 0 0  0 . 0 0  1 7 . 5 9  0 . 0 0  0 . 0 0  
4x2 .  2  AXLE, (ADD ACCESSORIES1 4 1 1 . 4 3  H R  15OZ7400  1 . 0 0  0  0  1 ,  238 0  0  

Assume 2  ea 

O u t s i d e   quip. o p e r a t o r s ,  l leavy 1 . 0 0  
Assume 2  e a .  4 1 1 . 4 3  HR X-EQOPRWY 1 . 0 0  4 1 1  

O u t s i d e   ruck D r i v e r s .  ~ e a v y  1 . 0 0  
Assunw? 2 r r  4 1 1 . 1 3  HR X-TRKDVRHV 1 . 0 0  4 1 1  

outside o quip. o i l e r s  1 . 0 0  
~ s s u m e  1 e a .  f o r  halc t h e  c l m e  1 0 2 . 8 6  EIR X-EQOPROIL 1 . 0 0  1 0 3  

O u t s i d e  Laborers ,  ( s e m i - S k i l l e d )  1.00 
Ass i i lne  2  e a .  4  1 1 . 4 3  HR X-LAROREli 1 . 0 0  4 1 1  

. -. . . . . -. 
TWTU GEOTEXTILE 18nno SY 20 .288  

REliUlNG STONES 
~ s s u m e  p r o d u c t i o n  rat- = 2 0 0  t o n j d a y  

M a t e r i a l  6 d e l i v e r y  on s i t e  0 . 0 0  0 . 0 0  0 . 0 0  2 5 . 0 0  2 0 . 0 0  
R e f :  M a t e r i a l  P r i c e  q u o t e  from 23000  TON 0 . 0 0  0  0  0  5 7 5 , 0 0 0  460 .000  
T i l c o n  NY @ $25/Ton h $ 2 0 / t o n  
t o r  d e l i v e r y  charaes. 

CR. ME, CWLR. LIFTING, 8 5 I / 1 6 0 ' 0 0 0 M  0 . 0 0  0 . 0 0  111 .22  0 . 0 0  0 . 0 0  
REP. EP 1110 -1 -8  9 2 0 . 0 0  HR CR5AMUlO 1 . 0 0  0  U 102 ,  3 2 6  0  0  
8 5  TON LIFTCPANE WITH 1 6 0 '  ROOM 
1 8 ' - 7 "  CRAWLERS WITM 38"  SliOES 

LABOR ID: LNBi105 EOUII' I D :  LNRH05 C u r r e n c y  i n  DOLLARS CREW ID: 1.NP1105 U P R  ID: LNRH05 
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Tue 2 0  Sep 2 0 0 5  
E f f .  Date 1 0 / 0 5 / 0 4  
DP-TAILED FSTTMATE 

T r i - S e r v i c e  Automated C o s t  E n g i n e e r i n q  S y s t e m  (TWLCESl 

PROJECT LNBN03: LONG BEACH ISLAND, NEW YORK - h t l n n t i c  C o a s t  of Long I s l a n d  
LRR PiViSE "3-CONTRACTS CONSTRUCTION PLRN" 

30. DEFERRED GROINS (E-GI 

TIME 1 3 : 3 Q . 4 8  

DETAIL PAGE 64 

TOTAL CONSTRIJCTION MANAGrMENT 0  0  0  0  521 ,  1 4 3  5 2 1 . 1 4 3  

......- .....--.. ...---..... ..--.....-- ...-..--. 

TOTAL DEFERRED GROINS IE-GI 5 2 8 , 7 9 8  7 4 2 , 3 6 6  7 1 1 , 5 9 9  2 , 5 7 6 , 4 6 0  2 , 1 6 1 , 9 4 3  6 , 2 4 2 , 3 6 8  

LABOR I D :  LNBH05 E Q U I P  ID:  LNRH05 CREW ID: LNRHOS U P B  1 0 :  LNDHOS 



2 0  Sep 2 0 0 5  
D a t e  1 0 / 0 5 / 0 4  

~ r i - S e r v i c e  A u t o m a t e d  C o s t  E n g i n e e r i n g  S y s t e m  (TRACES1 

PROJECT LNBH03: LONG BEACH ISLAND, NEW YORK - A t l a n t i c  Coast of  L o n g  I s l a n d  
LRH PHASE "3-CUNTWACTS CONSTRUCTION PLAN" 

" LABOR RACKUP " 

TIME 1 3 : 3 9 : 4 8  

BACKUP PAGE 1 

MIL B-CARPNTER C a r p e n t e r s  
MIL B-EOOPRCRN E q u i p .  O p e r a t o r s ,  C r a n e / S h o u e l  
MI% B-EQOPRIX E q u i p .  O p e r a t o r s ,  L i g h t  

MIL B-EQOPRMEO E q u i p .  O p e r a t o r s ,  Medium 
MIL E-EOOPKOIL E q u i p .  O p e r a t o r s ,  O i l e r s  
MIL B-LABORER L a b o r e r s ,  ( S e m i - S k i l l e d 1  
MTL B-PILEDRVR P i l e  D r i v e r s  
MIL B-TRKDVRHV T r u c k  D r i v e r s ,  Heavy 
MIL B-TRIKDVPLT ' T r u c k  D r i v e r s ,  L i g h t  
LOP FC-ENGOC E n g i n e e r s ,  Q u a l i t y  C o n t r o l  
MIL X-EQOPRIWY O u t s i d e  E q u i p .  O p e r a t o r s ,  H e a v y  
MIL X-EOOPROIL O u t s i d e  E q u i p .  O i l e r s  
MIL X-LABORER O u t s i d e  L a b o r e r s ,  ( S e m i - S k i l l e d 1  
M I L  X-'TEKDVRHV O u t s i d e  Truck D r i v e r s ,  H e a v y  

LABOR 11,: LARII05 E W L P  I D :  LNUHOI Cur rency  i n  DOLLARS CREW I D :  LNBH05 U?B ID: LNRHUZ 



2 0  fcp 2 0 0 5  

D a t e  1 0 / 1 1 5 / 0 4  

T r i - S e r v i c e  hutomred C o s t  fng ineer i .nq  System i ' l ' M C E s l  
LNOJECT LABli03: LONG BEACH ISLN4D. llEW YUHK - A I l n n L i c  Coast  of Long I s l a n d  

LKR P l V S E  ' .3 -CONTMCPS COf!liTLIUEIl.Oh' PLRN.' 

'' IEWLCMEXT OACWJP 

T I N E  1 3 : 1 9 : 4 1  

WCRUP PIiGL Z 

A I R  COMPRESSOR, 1 . 2 0 0 C n M ,  100 PSI 
AIR I ~ S E .  3. o w  1 0 0 . L  0 6 m x  31M1 
CR,MC, CWLK,LIETING,  SOT/ GS'VCGX 
CR.IIC,CWLR,LIFS~E!G. B S T / l G O ' U W X  
n P A n I N E I C L M 9 H E L L .  C W L R .  2 .  OCY 
GRIIOEI?.MUTOB, ARTIC .  GI) 6 2 5 A - 1  
I?YD BXCAV IIKP, 3.25C1, V/TIPB 
HYD FXCAV. CRWI.R, 2 4 .  G4G LBS,  
l:YD EXCAV.IRI! UTD,O.75CCY.TB,  EX0 
LDR. FC, CRWLR. 1 . 5 0  CY 

LIIR,CE, WR, 5 . 6 0  CY, A R T I C .  98OG 
LoADERIBCK-IIOE, Wit. 0 . 8 0 C Y  10. hN31 
P l L G  LEADS, S l l h ' t ,  Zb. .W X 8"O 
PILE IIWSR, uei, l a .  ~DOFT-LBS 
ROLLER. SI'A'PIC. 9 T I R E S ,  S P . 1 4 T  
ROLLBR.YIB,  R 4 "  Y 6 1 " .  UD. 
I X U E R ,  CnhlYLER, 3 0 0 - 3 C O I i P  
1'RACIOR.WH. FAl1M. 3 5 1 - 1 5 0 K P ,  4x4 
LIXPER TANX. 4 .  0 0 0  GAL 

TRK FLRTBED, 8'X 12' 12.4WX 3.W.1 
TRK E'VITBEO. O ' X  2 0 ' I Z . I H X  6.Llil 
TRK FIATBED,  U'X 2 4 ' 1 2 . 4 M X  7.3MI  
REAR DUUP RDOY. 12CY 19.2M31 
?'RK,RWY, 4 .900ZVt4 .4X2 .  1/ZT-PKUP 
TRUCK, BUY 25,  001, 111.340KG1GVW 
TRUCK, OFT-HW. WA'CEn, SOOOGRL 
Dil7I.L. ?SEER. FENCE POST.  TOHEU 

I.hBOR I D :  LIIOliO5 EQUIP  I G :  LNBHOS C R W  I D :  LNBHOS UPU 1 0 :  LNBtIo5 



D \ 2  EQUIPMEW COSTS BID ITEM # 2 

DREDGE SIZE 30' Culter-Suct~on 

la. Plant Description ...... HYDRAULIC WORK TUG CRWSURV -& lc. Prime Eng HP ........... 
Id. (1) Dredge El Gen HP .... 
Id. Total 2nd Eng HP ....... 
le. Plant Value ............ 
I f .  Acquls Year ............ 
l g .  Pres Year .............. 
I h. cost of Money Ra ie..... 

c 11. Disc Money Rate: 
i 

Ij. Hrs WorkediMo .......... 
2a. LAF .................... 
2b. Fuel Cost per Gal ...... 
3a. Ec lndex <for Acq Yr,.. 

3b. Ec lndex <or 2OM> .... 
4a. Mos AvailableNear ..... 
5a. Useful Life (in YrS) ... 
5b. Physicai Life (in Hn). 
5c. SLV Factor ............. 
5d. Pr Eng Fuel Factor ..... 
5e. 2nd Eng Fuel Factor .... 
sf. WLS Factor ............. 
59. RPR Factor ............. 
6a. Depreciation: 

6b. FCCM: 

6c. Total OwnershipHear: 

7a. Yearly Ownenhip: 

7b. Monthly Ownenhtp: 

8a. (1) Hrly Pr Eng Fuel: 

8a. (2) Hrly 2nd Eng Fuef: 
8b. (1) Hrly Pr Eng WLS: 

8b. (2) Hrly 2nd Eng WLS: 

8c. (1)EAF: 

8c. (2) Hriy Repair: 

8d. Total Hrly Operating: 

8e. Monthly OperaBng: 

11. MONTHLY RATE: 

12a. HRLY STANDBY ALLOW: 

12b. Gener Fuel Allowance: 

12c. DREDGE HRLY STANDBY: 

DERRICK WEVWATER WORK FLOATING "'Unused"' 

200 0 0 5.200 0 

PIPELINE DREDGE ESTIMATE For Official Use Only Beach Fill Pt. Lwkout.XLS Page - 



-- - 

M \ 4  MOB B DEMO6 BID ITEM # 1 

DREDGE SIZE 30'CUtlerSuction 
REMARKS 

1 EQUIPMENT COSTS -WORKING RATES 

A WORK TUG(S) $159.25 IHR 

B. CREinllSUWN TUG - $21.36 IHR 

C. DERRICKIS) $3488 IHR 

D. FUEL'WATER BARGE 86.09 IHR 

E. WORKBARGE $7.77 IHR 

2 LABOR COSTS $57.86 MHR 

3 EQUIPUENT COSTS -STANDBY RATES 

A. DREDGE 

8. BOOSTERIS) 

C. CREWlSURVEY TUG 

D. DERRICKIS) 

E. FUELWATER BARGE 

F. WORK BARGE 

G. "'Unusecr" 

3 PIPELINE COSTS -STANDBY RATES 

A FLOATING PIPELINE 

8. SUBMERGED PIPELINE 

$128.74 M R  

$0.00 IHR 

$1.82 IHR 

$9.30 IHR 

12.X IHR 

-1HR 

$0.00 M R  

$24.00 IHR - 
-1HR 

C. SHORELINE + $72.00 IHR 

D. TOTALPIPELINE COSTS = 176.X IHR 

RATES TAKEN FROM SHEET D 

$64.020 M O  DIVIDED BY 402 HRSiMO 

$8.587 nvlODlVlDED BY 402 HRSMO 

$14,012 M O  DIVIDED BY 402 HRSIMO 

52.447 /MO DIVIDED BY 402 HRSIMO 

63,124 iMO DIVIDED BY 402 HRSIMO 

FROM SHEET D! 1 

RATES TAKEN FROM SHEET D ! 2 

1 EA Q $ 128.74 IHR 

0 €4 @ $ 32.04 .NR 

1 EA 5 1.82 M R  

2 EA @ $ 4.65 M R  

1 EA @ $ 2.38 M R  

2 EA @ $ 1.58 /HR 

0 EA @ $ 0.00 IHR 

RATES TAKEN FROM SHEET D \ 3 

1.000 LF Q $0024 IHR 

4.500 LF Q $0.009 IHR 

6.000 LF @ $0.002 IHR 

11.5W LF (ON JOB) 

PIPELINE DREDGE ESTIMATE For ORlcall Use Only Beach Fill PI. Lookout.XLS Page - 



D \ 2  EQUIPMENT COSTS BID ITEM # 2 

DREDGE SIZE 30" Culter-Suction 

la .  Plant Description ...... 
$ Ic. Prime Eng HP ........... 

Id. (1) Dredge El Gen HP. .. 

I d .  Total 2nd Eng HP ....... 
le .  Plant Value ............ 
If. Acquis Year ............ 
l g .  Pres Year .............. 
1h. Cost of Money Rate ..... 
li. Disc Money Rate: 

5 .  '& lj. Hrs WorkedlMo .......... 
2a. LAF .................... 
2b. Fuel Cost per Gal ...... 
3a. Ec lndex cfor Acq YP.. 

3b. Ec Index cfor2004> .... 
4a. Mos AvaiiableNear ..... 
5a. Useful Life (in Yrs) ... 
5b. Physical Life (in Hrs). 

5c. SLV Factor ............. 
5d. Pr Eng Fuel Factor ..... 
5e. 2nd Eng Fuei Factor .... 
5f. WLS Factor ............. 
59. RPR Factor ............. 
6a. Depreciation: 

6b. FCCM: 

6c. Total OwnershipNear: 

7a. Yearly ownership: 

7b. Monthly Ownership: 

8a. ( I )  Hrly Pr Eng Fuel: 

8a. (2) Hily 2nd Eng Fuel: 

8b. ( I )  Hey Pr Eng WLS: 

8b. (2) Hrly 2nd Eng WLS: 

8c. (1) EAF: 

8c. (2) Hrly Repair: 

8d. Total Hliy Operating: 

Be. Monthly Opeiating: 

11. MONTHLY RATE: 

12a. HRLY STANDBY ALLOW: 

12b. Gener Fuel Allowance: 

12c. DREDGE HRLY STANDBY: 

HYDRAULIC WORKTUGCREWISURV DERRICKWEIdWATER WORK FLOATING '*'Unused"' 

9.000 250 100 200 0 0 5.200 0 

830 - -- -- - - - - 
3.310 50 40 40 10 0 200 0 

$4,955.000 $327,000 $48.000 $244,000 $122.000 $81,000 $2,154.000 $0 
1978 1991 1991 1985 1985 1985 1980 0 
2004 ..-..>.--a ...-- h - -  .> .-.-.>--.a ..... >-. .-> - - - -  ->. - - -> -----a --.. > --. . ->.. ..> 

5.375% - - -  ..,.-.-s ..... >. .-.> --. .->.... > -.... >- ... > .. . . .>. . ..> ... .. >... .> . ..--,. . ..> 

PiPELlNE DREDGE ESTIMATE For Offlclal U s e  Only Beach Fill City of Long Bezch.XLS Page - 



M14 WOB 8 DEMOB BID ITEM # 1 

DREDGESIZE 30' CunerSudlon 

1 EQUIPMENT COSTS -WORKING RATES 

A. WORKTUG(S) $164.38 WR 

0 .  CREWSURVEY TUG - 521.74 IHR 

C. DERRICWS) 136.78 MR 

D. FUELFE!ATER BARGE $8.59 IHR 

E. WORK BARGE a I H R  

2 LABORCOSTS $57.97 MHR 

3 EQUIPMENT COSTS - STANDBY RATES 

A. DREDGE 

B. BOOSTERIS) 

C. CREWISURVEY TUG 

D. DERRICQS) 

E. FUELWATER BARGE 

F. WORK BARGE 

G. "'Unused'** 

3 PIPELINE COSTS - STANDBY RATES 

A. FLOATING PIPELINE 

B. SUBMERGED PIPELINE 

$128.74 IHR 

$32.04 IHR - 
$1.82 IHR 

$9.30 M R  

92.38 WR 

$3.16 IHR 

$000 IHR 

524.00 M R  

+ $40.50 M R  

C. SHORELINE 812.W IHR 

D. TOTAL PIPELINE COSTS = - $78.50 IHR 

WTES TAKEN FROM SHEET D 

259.340 IMO DlVlDEn BY 361 HRSlMO 

$7.847 IMO DIVIDED BY 361 HRSIMO 

$13.276 :MO DIVIDED BY 361 HRSIMO 

92.374 IMO DIVIDED BY 361 HRSIMO 

$3,040 IHO DIVIDED BY 361 HRSiMO 

FROMSHEET D \  1 

RATES TAKEN FROM SHEET D \ 2 

1 EA @ 5 128.74 M R  

1 En @ $ 32.04 IHR 

1 EA @ 5 1.82 IHR 

2 EA @ $ 4.85 IHR 

1 EA 0 9 2.38 IHR 

2 E A  0 $ 1 5 8 I H R  

0 EA @ $ 0.00 IHR 

PATES TAKEN FROMSHEET D \ 3 

1.OW LF @ $0.024 WR 

4,500 LF @ 50.049 WR 

6.000 LF Q $0.002 M R  

11.500 LF (ON JOB) 

PIPELINE DREDGE E S T I W E  For Offlcall Use Only Beach Fill City of Long Bead.XLS Page - 
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1.  Introduction 

Long Beach Island, New York; lies on the Alla~itic Coast of Long island. and was the subject of a 
Storm Damage Reduction Feasibility Study, which was completed in 1995. The project resulting 
from tlie Feasibility Study would provide storm damage PI-otection to the island's highly 
de\eloped communities that al-e subject to wave attack and flooding during major storms and 
hurricanes. 

The principal comniunity benefiting from tlie project is the City o f  Long Beach, Nassau County. 
Also benefiting al-e the non-incorporated communilies o f  Point Lookout and Lido Beach. both 
\vithin the Town of  liempstead. and also in Nassau County (See Figure 1). The predominant land 
use in Long Beach is moderate to high-density residential development co~isisting primarily of 
single-family units, with areas of higli-density residential development consisting of high-rise 
apari~nents and condominiums along tlie oceanfront. There are occasional areas of moderate to 
higlr density commercial and other non-residential development, particularly in tlie City o f  Long 
Reach. The easterr end of the island is less urhanizcd, with substantial reel-eational areas 
separating the Lido Beach and Point Looltout communities. 

Figure 1: Long Beach Island, New York 

The populations of the various co~nmunities affected by the project are presented in Table I .  
Contrary to tile downward trend in the first half of the 1990s. there is now an overall upward 
trend in the County population figures. 



2. P u r p o s c  of the  Reevaluat ion S tudy  

T a b k  1: Community Populations 

Subsequent to the completion of project pre-construction engineering and desigli work, there iias 
been a realialysis of the easier-n half of tlie projcct area utilizing new modeling techniques, some 
modification to the eastern end of the pl-oject design, and an update of quantities To!- tlie western 
end ol'the pi-qiect. 

I Ccnsus Listed Cammunit> 
Xassau County 

City of Long Beach 
Town of Hempstead 

Lido Beacli Cornmunit), 
Point Lookout Community 

Tlie Limited Reevaluation Report (LRR) aims to update project benefits to help confirm the 
viability ofthe recommended project. 

Population (Census 2000) 
1,344.892 

35,462 
755,924 

1,472 2 

I n  tllis reevaluation, benefits have only been considered fol- the design alternative put foi-ward by 
the Feasibility Study as the N13D Plan, which was originally [referred to in the Feasibility Study as 
Alternative 5. Tlie NED plan generally provides a I 10-foot wide berm backed by a dune system 
at an elevation of I5 feet above NGVD. Based on 199.1 price levels, the NED Plan providcd 
almost $17 million in annual benefits and aniiual net excess benefits o f S . 3 6  lnillion over t l ~  
pl-oject life of 50 years, with an overall benefithost ratio of 2.0. Tlie benefits a]-e considered to be 
the same in the LRR as they were in the 1995 Feasibility Report, with the exception of omitting 
benefits to East Atlantic Beacli and bencfits froin protecting the Long Beacli board\valk. 

(Sourcc: Ccnsus 2000. 1;s Ccnsus Bureau, US Depai?rncnt of Coinmncc) 

3. Origina l  Pro jec t  Benefits 

The estimates of ail economic benefits were originally based on January 1'194 price levels and 
reflected the economic condition of h e  floodplain as of 1992. 4 projcct lifc of 50 years and an 
interest rate of 8% were used. I n  the Feasibility Siitdy, ihe benetits to bc derived ~ rom ilie 
improvemeni were listed as: 

I. Reduction of damage associated with long-tern1 and storm-induced erosion to striictures 
2. Reduction of wave attack to strucr~res 
3 .  Reduction in inundation of str~ictures 
I. Reduced emergency response and cleanup costs 
5 Reduced costs ibr stabilizing the existing slioreline 
6. Maintenance of existing [recreation value 
7. Incl-eased recreation value 
8. 1'1-ewntioti of loss of land 

The first five o r  these categories were considered storm damage reduction benefits. and the 
original distribution oiannuai benefits fat- the NED plan are summarized i n  Table 2: 



Table 2: Original Benefits 01' NED Plan ( C o s ~  l3s;c Snnuary 1994. Discount ilatz 8%) 

/ Storm Damage Reduction Benefits / Annual Benefit / % of ~ o t a l  
Residential Structures 1 

Physical I $10,088,840 / 
I 

59.42 

Comtnercial Structures 

j Emergency 
Othel- Structures 

Physical 
Emei-gency 

Rcduccd Damage to lnfrastruct~~re 
Infrastructure Damage 

I Baal-dwalWAccess 
Reduced Public Emergency Costs 

Emergency Protection 

1 Total Benefits $1 6,979.980 1 100 

Recreation Benefits 1 
1 

Recreation Maintenance / $639,120 
Loss of Land Benefits 

Loss of Land / $1,440 
I 

A cost base of Octobcr 2004, a project base year of 2008, and a 5.375% Federal Discount Rate 
h e  been used in the updating of benefits for this report. 

$3.361;030 
$55:420 

$724.530 
$1 1.350 

51 52,750 
$4,400 

$16,280 

5.52 - 
3.76 

Only those bcnefits considered to be of significant value to the overall liability ofthe project (i.e 
the major benefits) Iiavc been updated in detail. Storn~ damage reductio~i to structures and 
~recrea~ional benefits are considered to be the "major" benefits, and the process of updating them 
is presented in detail in the Following sections, whilst the other "minor" benefits have been 
updated by means of various update factors as appropriate. 

19.79 -- 
0.33 

4.27 
0.07 

' 0.90 
0.03 

0.10 
Sandtdebris Removal 1 $28,200 

4. Update of Residential Structure Benefits 

0.17 

For the 1995 Feasibility Study. an inventol-ytdatabase of all structures in the study area was 
compiled, and generalized damage functio~is uere dcvelopcd for h e  various st(-ucture types. For 
residential structures: these functions took the form ofcurves relating flood depth to damage as a 
percentage of the structure's depreciated suucture value, wliereas damage functions for noii- 
residential structures were based on a dollar value per square foot of structure size. Damages 
were then calculated for residential and non-residential structures by identifying the type of 
damage causing the maximum impact at each structure for various storm frequencies. 

Long B e x h  island. Ncn Yuck Limircd Recvnlualiw Rcporl 
Febmai) Xi00 Rewiirs i'pdnlc 

Future Protection Costs Fol-egone 
Section 933 Costs $400;000 

Existing Stl-uctul-e Protection 1 $970 
/ Other Benefits 

2.36 
, 0.01 



Current USACE guidance requil-es the use of  depreciated structure value as the olily proper 
indicator of tlie value of  resources sub.ject to flood damage". Depreciated structure value is 
preferred to the currcnt market value because it provides a direct measure oftlie value of the 
pliysical structure: it takes into accoimt local construction practices and costs, is not overly 
sensitive to intel-est rate fluctuations or regional econo~nic conditions, and does not require a 
separate assessment oftlie value of  the land on which the structure is located. 

Residential damages for with and without project conditions have been revised for this 
reevaluation report by applyi~ig a11 update factor based on observed clialiges to residential 
structi~res in the study area that could linve an impact on the depl-eciated structure value. To 
determine significant changes in tlie residential structure database since tlie I995 Feasibility 
Study, a resurvey was ilnder?aken based on a randomly selected sample of appr-oximately 100 
structures, intended to represent 1 % of the total nunibsr of residential structul-es. 

A cluster of structul-es for resurvey was identified i n  each project map area. tlie size of tlie cluster 
being appr-oximately equal to tlie nu~nber  of residential structures in that map area as a percentage 
of  the overall total. I'lie size of each cluster was adjusted to ensure a tninimum of tive structi~res 
in any one map area and a mininium o f30  structures in total in may areas covering the 
co~nrnunities of Lido Beach and Point l.ookout, within tlie Town of Hempstead. 

Each cluster was identified by using a random nuniber generating function to select an initial seed 
structure ID froin the original printouts of  SAS computer runs calculating struct~tre values, and 
then taking the next s1ructu1-e IDS in sequence as appropriate to the size of the cluster. For each 
cluster, several additional structure IDS were added to allow for tlie possibility that structures 
encot111te1-ed during tlie I-esurvey in tlie field would pl-ove to be significantly anomalous (See Sub- 
.Appendix A for details of the Structure IDS selected for resurvey by tliis method). A total of I14 
residential structures \\ere resurveyed on site, of which 103 contributed to tlie derivation of the 
update factor. 

Data from tile resurvey was used to calculate tlie updated depreciated value of each structure, 
using the SAS coniputer program and Mwshall & Swift Valuation Service data. Each 
depreciated stl-uctul-e value was compared to its counterpart calculated for the Feasibility Study. 
and an update hctor  of 1.289 was calculated for use in the irevision of storni damage reduction 
benefits [or residential structures, based on tlie average chanse i n  depreciated structure value 
hetween the original stud!, and tlie resurvey. Residential structure depreciation originally varied 
between 0% and 20% of the leplaccment value, with 10% being applied to the vast majority of 
structurcs. For tliis reevaliration it was found that depreciation in tlie resuwey sample currently 
varies between 0% and 45%, with a value of 15% for the majority of structi~res. 

I-lowever, an update factor greater than unity can be seen as indicative that the value of new or 
replacement structures h i l t  since tlie feasibility stlldy and of improvements or repairs to existing 
structures is more signiticaiit than the overall decrease in value that would be expected d i ~ c  to 
depreciation. Clianges i n  tlie analysis technique may also be considered: Standard unit 
I-eplacement costs for tlie feasibility study were based on tlie 1992 Means Square Foot Costs. 
adjusted to tlie regional area and verified by local building contractors, and used tlie original build 
quality of tlie structure as a surrogate indicator of condition and hence depreciation, whereas 
current practice uses tlie Marshall & Swift Valuation Service, wliich requires a separale 
assessment oftlie current structure quality to measul-e deterioration or imp!-o~emcnts to 1112 
structure. 

' Planning Guidance Notebook. EK 1105-2-100. April 1000 
7 
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In addition to the on-site re-surve~ing work. high-resolution digital orllioimageiy for Nassau 
Couiity, made publicly available by the State of New York, was examined and compared to tlie 
original project mapping to assess changes to the structure inventoly in areas other than those 
identified for detailed re-surve+ng. This study found that, as could be expected in a 10-year 
period, a small number of ,new residential structut-es had been constructed. Some of these new 
structui-es have replaced structures existing in 1993, and ovei-all the estimated net value of new 01 

replacement structures was not considered to be significant when compared to the overall total 
value of residential structures in the initial structure inventoiy. Hence it is assuiried that updates 
to the residential damagcs are driven by the update factor resulting from the re-surve! exercise. 

Calculations docu~nent in~ tlie derivation of the update factor can be found in Sub-Appendix B, 
and sample calculations of ~~pdated  lifecycle structi~re damages in  Sub-Appendix C. The 
resulting updated benelits are presented in the Sumnary of Updated Benefits section later in this 
I-eport. 

5. Update of Non-Residential Structure Benefits 

I n  the Feasibility Study, replacement costs fol- non-residential structures (commercial, industrial. 
utility. and municipal) were based on the most tkpical cons~ruclion practices within each usage. 
with reference to tlie Means Square Foot Cost Guide. These practices were determined to \,a!-y 
with tlie size of tlie structure and unit prices wcre varied accordingly. Tlie original structure build 
q u a l i ~  was again used as an indicator of the physical depreciation. 

Since less tiian 20% of tlie original benefits originated from damage to non-rcsideutial structures, 
a less detailed approach than for residential structures was used to update these benefits. Non- 
residential structure damages for with and without project conditions were updated by applying a 
cost index factor derived from Marshall & Swift valuation data, following a revie\\ of tlie original 
predicted soiirces of major no11-residential damage. 

The predoniinant structuml material was examined for commercial and 'other' structures in the 
invento~y, following v.hicli two update factors were determined, to reflect the observation tliat 
approximately 213 of commercial structures were of masonry construction, whereas 'other' 
structures %'ere evenly divided between wood frame and masonry. These update factors were 
calculated to be 1.387 fol- comniercial and 1.390 for 'other' structures, as shown in Sub-Appendix 
B. 

In the original anal>sis the possibility tliat a pa~ticularly vnlncrable structure might be lost to 
erosion or wave daniage between the feasibility study and the base year oftlie project was 
modeled by giving the structure an existeiice probability of less than 1 in the base year. and 
acljusting the annual average damage attributable to it accordingly. The original damage 
calculations were reviewed to determine w1iethe1- or not there were any such significant structures 
whose damages slioidd be adjusted upwards to account for tlie intact existence of tlie structure in 
2003. This study did not find any structures tliat had been lost in the last 10 years, and any 
consequent adjust~nents were considel-ed to be iiegligible and thus not applied. 

As with reside~itial structul-es, detailed ortlloi~nagey for Nassau County (provided by New York 
State) was examined to determine the presence of significant new build or replacement structures, 
especially in the oceanfront area. where a large proportion of any storm daniage would be 
expected to occur. The oceanfront is a predoniinanlly residential in character; and both the study 

long iieacti lstuiid. Neir York Lim~icd  Rcr'raliiation Repon 
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of  ael-ial pliotographs rnid site visits did not suggest significant changes to the overall value of 
vulnerable non-residential structures. 
Sample damage update calculations are presented in Sub-Appendix C, and the updated benefits 
for nowresidential structures are presented in the Sunnnary of Updated Benefits section later in 
this report. 

6. Update of Recreation Benefits 

For the estimation of recreational benefits in the Feasibility Study, sinlulated demand curves were 
developed to tnodel tlie hypothetical behavior of people visiting the various beaches along the 
project area and their willingness to pay to use these beaches, given that the project creates the 
potential for an enhanced recreation experience. These cunres were based on the results of a 
co~nprehensive questionnaire survey carried out in July and August of 1992, which asked beach 
visitors about their willingness to pay to use the beaches with and without the implementatio~i of 
the project, and their visitation patterns. Beach use values ncrc  forecast using a use estimating 
model that assumed the increase in beacli use would follow the prijected growth of tlie local 
populations. Annual beach use and attendance data was acquired from the local authorities in 
various forms: For Long Beach, the total numbers of daily and season passes sold were obtained, 
for beaches opei-ated by the Town of Hempstead the attendance \\as deri\rd firom tlie number of  
parking tickets sold, and for Nassau Beach attendance figures nerc  received directly from County 
sources. 

Since the recreation benelits contribute less than 10% oftlie overall project henetits. it was not 
considered necessal-y to conduct additional beach use surveys. I t  was considel-ed sufficient for 
this study to recreate the simulated demand curves with the Willingness To Pa) prices updated 
using a February 2004 Consumer Price Index Factol- of 1.306, and mot-e I-rcent beach attendance 
data rrom the relevant local authorities. Whet-e the attendance figures \ \err found to shou a 
significant deviation from tlie anticipated change in visitation that \ \as  oripi~ially fol-rcast by 
linking to the prqjected population gi-owlh, appropriate ad.justtnenls \\,el-e incorporated into the 
forecast of use model. Recent beacli attendance data received from the Town of Hempstead had 
been allocated to a number of separate beaches, which were then assigned to the h i d  originally 
designated main beaches (Lido Beach and Point Lookout Beach) as slio\vn in Figure 2, to ensure 
that valid comparisons with the Feasibility Report analyses could be made. 

Table 3 presents summarized average beach attendance figures from the original analysis and for 
tlie period since tlie Feasibility Repoi?, derived from data pro\,idrd by local authorities. The raw 
data received is pi-esented in Sub-Appendix D. 

Table 3: Beach Attendances 

1.n11g Reach i i l m d .  N c ~  \'ark Limctcd Recvaliiation Rzpon 
Frbr i~an  IOU6 Bcncliii Updaic 

Location Average Attendance 
I 

1 Season Pass 
Lido Beach 

Average Attendance 
1992 - 1993 1 

I Long Beach 
Dally Pass 179.41 I / 163.901 (1  999-2002) I 

741.383 
133.567 

330:554 (1999-2002) 
137,493 (1 994-2002) 

1 201,961 (1994-2002) Nassau Beach 340.5 I I 
Point Lookoul Beach 133.896 127.973 (1994-2002) 



Attendance at Nassau County Beach was found to have declined noticeably in recent years. 
Local officials attributed this to a range of factors including the deterioration of facilities and tlie 
increasing width of tlie beach, which discourages many older and less mobile patrons fiom 
visiting. The updated forecast of use model for Nassau and Lido Beaches incorporates a constant 
rate of visitation over the project appraisal period. the assuniption being that tlie decline in visitor 
numbers at Nassau Beach would be compensated by the increasing attendance at Lido Beach and 
the overall growth in population. 

Attendance at Point Lookout Beach was also found to be gene~x ly  declining. but by no means as 
dramatically as at Nassau Beach. hence the forccast of use model for Point Lookout Beach 
incorporated an ad.justment factor to bring the predicted attendance into alignment with recorded 
figures, and the 01-iginal assumed population growth was still applied. 

Only limited recent beach attendance data was received from Long Beach, and the figures 
suggested a steep decline in the use of season passes at some point hstween 1993 and 1996, for 
which no explaiiation lias been suggested. Detailed data was only available for 1999, but overall 
the received data was sufficient to derive estimated average adendance tigures for 1999 to 2003 
fol- input to the dcmand curves and the fol-ecast of use model. 

Documentation of the updated analysis. including the relevant simulated demand curves and the 
forecast of use models, can be seen in Sub-Appendix D, and the resulting updated benefits are 
presented in the S u m ~ n a v  of Updated Benefits section later in this repott. 



7. Update of Minor  Benefits 

Reductions in damage to infrastt-uctui-r, public emergency costs and loss of  land benefits liave 
been coilsidered to be minor benetits. since together they contribute less than 4% of the total 
benefits ol-i$i~ialIy providcd by the project. 

It is sufficient for the purposes oi'tliis reevaluation study to revise these benefits simply by 
applying appropriate update factors to the originally calculated benefits, as presented in Table 4. 
which summarizes the method of updates for the h l l  range of  benefits. No information was 
provided for Ire\ isins figures for future protection costs, hence these damages liave not been 
updated 

Table 4: Summary of'Factors Uscd to Update Benefits 
Benefit Category 1 Update Factor Source I Date Factor 

7 Residential Structures 1 
Pliysical 1 Uydate factor calcuiated b n i  1 October 2liO-I 

Emergency I limited sample resurvey 
Commercial Structures I 

Physical Marshall & Swift Valuation October 3004 
Emergency Service - Building Cost 

~ a n d j ~ e b ~ i s  Removal / 
Futut-e Protection Costs 

October 2004 
I 

Infrastructure Damagc 
I~~frasrructure 

Boardwalk/.Access 
Public Emergency Costs 

Physical 
Ernel-gency 

I 
Recreation Maintenance I recent beach attendance data 1 

Loss of Land 1 Co~is~irner Price Index I October 2004 
*Ad.j~~sted to reflect relative frequencies of structure t y e s  (i.e. timberlmasonry) 

Marshall & Swift Valuation 
Set-vice - Building Cost 
Index* 

ENR Construction Cost index 

I Section933 Costs Not Updated 1 - 

October 3004 

Emerzencv Protection Consumer Price Index 

Existins Structure Protection 

October 2004 

1 
Recreation 

Recreation Enliancemmt I Coiis~~mer Price lndrx and ! October 2004 



8. Summary of Updated  Benefits 

All updated benelits are presented in Table 5 .  These benefits wet-e calculated assuming a project 
base year of 2008. pro-ject appraisal period of50  years, a cost base of October 2004, and a Federal 
Discount Rate oE5.375%. 

Table 5: Summary of Updatec 
Benefit Category 
Res~dential Struclut-es 

P h p c a l  
Emergency 

~omlnercial  Structures 
Physical 

Emergency 
Other Structures 

Phvsical 

- 
Infrastri~cture Damage 

BoardwaIklAccess 
Publlc Emcrg~'ncy Costs 

Emergency Protection 

Section 933 Costs 

Recreation Enhancement 
Recreation Maintenance 

Loss of Land 

lenefits 
19dated  Annual Benefit 

Long B~m:h 1si;i~id. Y L . ~  Yoik Lw>~ted Rrcvaliiatioii Rcpon 
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Updated beach attendance data as received from local authorities 
Simulated Demand Curves: V-E, V-G, V-I, V-Q, V-S, V-Ya, V-Yc 
Forecast of Use models: VII-A, VII-B, VII-C, V-H 
Summary of Forecast of Use model 





Sub-Appendix A-2 

Long Beach Island, NY LRR 
Sachedule for limited update survey of residential structures 
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'Basis for Update reflects removal of Atlantic Beach and East Atlantic Beach communities from the study 
**Update Factors applied via lifecycle damages calculations 

Long Beach Island, NY LRR 
Annual Benefits Update 

Benefit Category 

Residential Structures*' 
Physical 

Emergency 

Commercial Structures*" 
Physical 

Emergency 

Other Structures" 
Physical 

Emergency 

Reduced Damage to lnfrastructure 
Infrastructure Damage 

BoardwalkIAccess 

Reduced Public Emergency Costs 
Emergency Protection 
SandIDebris Removal 

Future Protection Costs Forgone 
Section 933 Costs 

Existing Structure Protection 

Recreation Benefits 
Recreation Enhancement 
Recreation Maintenance 

Loss of Land Benefits 
Loss of Land 

FR 
1994 

$10,088,840 
$558,490 

$3,361,030 
$55.420 

$724.530 
$11,350 

$1 52.750 
$4,400 

$16,280 
$28.200 

$400,000 
$970 

$937,160 
$639.120 

$1,440 

$16,979,980 

Basis for 
Update* 

$9,336,310 
$522,400 

$2,912,000 
$49,800 

$716,500 
$9,820 

$152,750 
$4,400 

$14,901 
$25,500 

$400,000 
$860 

$937,160 
$639,120 

$490 

$15,722,011 

Updated by 

Update factor based 
on sample resurvey 

M & S Building Cost 
Index 

M & S Building Cost 
Index (Avg Classes C&D) 

Construction Cost 
Index 

Consumer Price 
Index 

No Update 
Undertaken 

CPI and recent beach 
uselattendances 

Consumer Price Index 

Factor 

1.289 
1.289 

1.387 
1.387 

1.390 
1.390 

1.371 
1.371 

1.306 
1.306 

1.00 
1 .OO 

See Recreation Benefits 
update spreadsheets 

1.306 

LRR 
2005 

$14,677,870 
$853,900 

$4,742.91 0 
$82,980 

$1,319,110 
$16,100 

$209,420 
$0 

$19,461 
$33,303 

$400,000 
$860 

$1,082,785 
$569,336 

$640 

$24,008,675 



Sub-Appendix 8-2 

Long Beach Island, NY LRR 

Annual Benefits Update Updated to Oct 04 Price Level 02-02-05 

Benefit Category 

Residential Structures 
Physical 

Emergency 

Updated by 

Commercial Structures 
Physical 

Emergency 

Factor 

Update factor based 
on sample resurvey 

Other Structures 
Physical 

Emergency 

1.289 
1.289 

M & S Building Cost 
Index 

Reduced Damage to lnfrastructure 
Infrastructure Damage 

BoardwalklAccess 

1.387 
1.387 

M & S Building Cost 
Index (Avg Classes C&D) 

Reduced Public Emergency Costs 
Emergency Protection 
SandlDebris Removal 

1.390 
1.390 

Construction Cost 
Index 

Future Protection Costs Forgone 
Section 933 Costs 

Existing Structure Protection 

1.371 
1.371 

Consumer Price 
Index 

Recreation Benefits 
Recreation Enhancement 
Recreation Maintenance 

Appx B - Derivation and Summary of Update Factors 

1.306 
1.306 

No Update 
Undertaken 

Loss of Land Benefits 
Loss of Land 

1 .OO 
1 .OO 

CPI and recent beach 
uselattendances 

See Recr. 
update spreadshee 

Consumer Price Index 1.306 



Residentla Structures 
O r ~ q  nal Update Factor oased on 
R ~ & N ~ Y  was 1.148 

Apply ENR Building Cost lndex 
to update to Feb 04 

CPI January 19941 146.2 

CPI Oct 20041 190.9 

CPI Update Factor1 1.306 I 

BCI Jun 03 ENR CCI Jan 19941 5336.0 
3677 

BCI Oct 04 ENR CCI Oct 20041 7314.0 
4129 

Oct 04 1 Jun 03 = CCI Update Factor) 1.371 
1.1231 

I 
1.289 = Res update factor (see LB survey data SAS oct04 update.xls) 

M & S Building Cost lndex 
Building Class April 2003 1994 Factor 

C - Masonry bearing walls 
D -Wood frame 

C - Masonry bearing walls 
D - Wood frame 

Average 1.253 

2094.8 1578.7 
2119.8 1574.5 

Valid unlil July 04 then w e  BCI update i 04 

Average 

Appx B - Derivation and Summary of Update Factors 



Non-residential structures in the original inventory: 

Commercial structures (approx) 

Non-commercial structures (approx) 

0th W 
2 
0 
2 
7 
3 

17 
0 
1 

Masonry 

491 

43 

0th M 
7 
1 
4 
3 

12 
8 
4 
3 

comm W comm M 
3 33 
9 2 

42 27 
28 44 
27 2 1 
102 17 
19 78 
34 61 

Commercial 

Other 

April 03 
Update factor for Commercial = 1.252 Weighted Average April 03 

Update factor for other = 1.253 Average from April 03 

Oct 04 
Update factor for Commercial = 1.387 Weighted Average Oct 04 

Update factor for other = 1.390 Average from Oct 04 

Appx B - Derivation and Summary of Update Factors 







Sub-Appendix C-? 
EAST ROCKAWAY INLET 

TO .- 
JONES INLET 
LONG BEACH, NY 

ANALYSIS OF ANNUAL DAMAGE 
REACH 1, TOTAL DAMAGES 

RS3,DmnAL COMMERC,AL 
PHIS EMEil PUIS EWER 

Sample Structure Lifecycle Damages 
Without Project 

Cost Bare October 2004 
Discount Rats 6.376% 



SubAppendix C-2 
EAST ROCKAWAY INLEl 

TO 
JONES INLET 
LONG BEACH, NY 

ANALYSIS OF ANNUALDAMAGE 
B Y  REACH I, TOTAL DAMAGES 
PRO,. WE= 60 (wrth ~ra ject  -Al l  6 )  
MSCOUHT FATE 0.06116 
R.3 updam 
Comm uptam 4.187 
0Lh.i updam i""i 4.310 

PROJECT RiQlOENilAL COMMLlClAL 
E A R  YEAR P W S  EEMER PHIS EM6R 

Sample S t r u c t u r e  Lifecycle Damages 
With Project 

Cast Base October 2004 
Discount Rats 5.375% 

PREJENT PRESEWIWORI* 

DiYER TOTAL WORTH l i~ iDEl" * , .  
P W 8  EMER PHIS EMIR FACTOR PHYSICAL EMERGENCY 



Sub-Appendix C-3 
Long Beach, NY 
Updated Damages to Structures 

Updated to October  04 p r i ce  levels 02-02-05 
ITHOUT PROJECT SUMMARY I 

DAMAGE TO EXISTING STRUCTURE1 Reach 11 Reach 21 Reach 3) Reach 41 

RESIDENTIAL PHYSICAL $1,355,710 $34,300 $13,562,930 $4.210.340 $19,163,280 
EMERGENCY / $79,900 1 $1,710 1 $831,100 1 $260.180 I $1,172,980 I 

COMMERCIAL PHYSICAL $282.710 $124.240 $4,592,920 $426,110 $5,425,980 
EMERGENCY I $6.474 $1.944 $87.694 $7,094 $103,190 / 

OTHER PHYSICAL $106,160 $6,180 $1,296,570 $10,310 $1,419,220 
EMERGENCY I 8 $314 I $184 $20.270 1 

WITH PROJECT SUMMARY I 
DAMAGETO EXISTING STRUCTURE[ Reach 11 Reach 21 Reach 31 Reach 4) TOTAL 

I I I I I 

I RESIDENTIAL PHYSICAL $682,330 $34,200 $2,893,720 $875,160 $4,485,410 
EMERGENCY I $44,070 1 $1,650 1 $202,520 1 $70,840 1 $319,080 1 

BENEFITS SUMMARY I 
EXISTING STRUCTURES without1 ~ l t h l  TOTAL/ 

COMMERCIAL PHYSICAL 
EMERGENCY 

OTHER PHYSICAL 
EMERGENCY 

TOTAL 

RESIDENTIAL PHYSICAL $19,163,280 $4,485,410 $14,677,870 
EMERGENCY / $1,172,980 1 $319,080 1 $853,900 1 

COMMERCIAL PHYSICAL 85,425,980 $683,070 $4,742,910 
EMERGENCY I $103,190 1 $20,210 1 $82,980 1 

$97,330 
$3,370 

$37,620 
$450 

$865,170 

OTHER PHYSICAL $1,419,220 $100,110 $1,319,110 
EMERGENCY I $20.270 I $4,170 I $16,100 1 

$34,730 
$980 

$6,180 
$310 

$78,050 

TOTAL 

$467,610 
$13,870 

$52,650 
$3,340 

$3,633,710 

Appx C - Updated Slructure Damages 0805 

$27,304,920 

$83,400 
$1,990 

$3.660 
$70 

$1,035,120 

$683,070 
$20,210 

$100,110 
$4,170 

$5,612,050 

$5,612,050 $21,692,870 



Sub-Appendix D-1 
Samoiina Distribution (Form #I.  Dailv Pass Visitors. With Proiectl Table V-E i n  orioinal . " . , . . " 
Use value t o  improve Long Beach beaches - With Project DFR Appx 07 139.41 1 

Number of annual visits estimated to be: 1 163.901 j CPi Update I 1.306 163,901 
=total daily attendance, directly from number of daiiy passes soid 
0 

Original Sampie Average Number of Number of percentage Estimated 
Sample WTP Bids Vislts by X respondents visits of visits by number of 
WTP Updated respondents wiliing to pay bid respondents respondents visits at WTP 
Bids by CPI at bid at bid or bid or Area 

greater greater calcs 

510.00 $13.06 20.00 0.264 5.28 0.011549923 1,893 
$9.00 511.75 69.83 0.088 6.15 0.024992108 4,096 3.911.00 
$5.00 $6.53 10.00 0.528 5.28 0.036542030 5.989 26,343.34 
$3.00 $3.92 5.23 2.992 15.65 0.070772151 11.600 22,971.11 
S2.50 $3.27 3.00 1.760 5.28 0.082322073 13,493 8.192.63 
$2.00 $2.61 7.07 11 .BOO 77.77 0.252442809 41,376 17,914.50 
$1.50 $1 9 6  3.33 3.080 10.26 0.274878533 45.053 28,218.90 
$1.00 $131 4.46 12.760 56.91 0.399367449 65.457 36.081.38 
$0.75 $0.98 10.37 0.968 10.04 0.421 325777 69,056 21,959.16 
$0.50 $0.65 2.52 10.296 25.95 0.478082097 78,358 24,065.31 
$0.25 $0.33 14.81 1.056 15.64 0.512292968 83,965 26,499.31 
$0.00 $0.00 5.16 43.208 222.95 1000000000 163,901 40,464.18 

457.15 
Annual use value = 1 $256.621 1 256,620.82 



Sub-Aooendix D-2 
~ a m ~ l i &  Distribution (Form #I, Daily Pass Visitors, With Project) Table V-G in original 
Use value from increase i n  visits to beaches at Lona Beach with imorovements DFR ADDX 07 

Number of annual visits estimated to be: I 45,358 I CPI Update I 1.306 I 
=% of sample increasing their visits with improvements implemented x No, of people using day pass x average 
increase in No, of visits to LB beaches bv dav Pass visitors after improvement 
(originally = 0.1290322 x 27 ,389~  1091667). 

Original Sample Average Number of Number of percentage Estimated 
sample WTP Bids Visits dy X respondents visits o f  visits by number of 
WTP Updated respondents willing to pay bid respondents respondents visits at WTP 
Bids by CPI at bid at bid or bid or Area 

greater greater calcs 

76.85 
Annual Use Value = 1 $336,601 1 336,601.33 



Sub-Appendix 0-3 
Sampling Distribution (Form #I, Season Pass Visitors. With Project) Table V-l in original 
Use value to  maintain Long Beach beaches DFR Appx 07  

~ ~ 

1999 
Number of visitors estimated to be: = number of season passes sold 18,122 40,646 

CPI Update (originally average 1992-93) 

Original Sample Number of percentage of Number in 
Sample WTP Bids respondents respondents population 
W P  Updated willing to pay bid at bid or at bid or Area 
Bids by CPI greater greater cafes 

, -7 

Annual Use Value = I $96,6461 



Sub-Appendix D-4 
Sampling Distribution (Form #2, With Project) 
Use value from visitors t o  beaches at Pt Lookout "with project" 

Table V Q  in  original 
DFR Appx D7 

Number of annual visits estimated to be: I 127.973 1 CPI Update I 1.306 1 127,973 133.896 
as per Table V-0 

Originai Sample Average Number of Number of percentage Estimated 
Sam~le WTP Bids Visits bv X res~ondents visits of visits bv number of 
WTP Updated respond& willing to pay bid by respondents respondenis visits at WTP 
Bids by CPI a1 bid at bid or bid or Area 

greater greater calcs 

$0.50 $0.65 6.244023 9.548 78.713932 0.637156584 81,539 25,403.52 
$0.25 SO33 25.000000 0.308 7.700000 0.642864022 82,269 26,74167 
$0.00 $0.00 11.806375 40.810 481.818182 1.000000000 127.973 34,322.05 

1349.12 
Annual Use Value = 1 $212,001 1 212,001.14 



Sub-Aooendix D-5 - - - 77- - - ~ 

Sampmg Dlstrtbutm (Form a2, Wllh Project) Table V-S in ortglnal 
Use value from mcrcase in visitsta beaches at Pt Lookout with improvements DFR Appx 07 

40,580 42,456 
Number of annual visits estimated to be: 1 40,580 1 CPI Update 1 1.306 I 
= %of sample increasing their visits to beaches at PL afler improvement x no. of people using beach x average increase in number of visits after improvements 
joiiginally = 0.2455089 x 14,649 x 11.804878) 

Orioinal Samole Averme Number of Numberof oercentaoe Estimated 
Sampie WTP Bids Visits & X  respondents visits bfvisits by number of 
WTP Updated respondents wiiling to pay bid by respondents respondents visits at WTP 
Bids by CPI at bid at bid or bid or Area 

greater greater calcs 

$1000 $13.06 4.614675 3.485 16.062141 0.049521618 2,010 
$6.00 $7.84 10.000000 0.820 8.200000 0.074771817 3,034 13.17448 
$5.00 $6.53 2.000000 0.410 0.820000 0.077296837 3,137 4,029.63 
$4.00 $5.22 12.121212 1.353 16.400000 0.127797235 5,186 5,434.73 
$3.50 $4.57 28.985507 0.287 8.318841 0.153413379 6.226 3,725.86 
$3.00 $3.92 8.756567 8.282 72.521891 0.376729500 15,288 7,02406 
$2.50 $3.27 4.000000 2.009 8.035000 0.401474695 16,292 10.31072 
$2.00 $2.61 9,372071 6.027 56.485473 0.575409993 23.350 12,943.11 
$1 SO $1.96 6.666667 2.419 16.126667 0.625068718 25,365 15.90559 
$1.00 $1.31 5.644518 10.947 72.737542 0.849048888 34,454 19,531.13 
$0.25 $0.33 30.030030 0.287 8.618619 0.875588137 35,531 34.27553 
$000 $0.00 8.568980 4.715 40.402742 1.000000000 40,580 12,425.18 

324.75 
Annual Usevalue = 1 $138,780 1 138,780.01 



Subappendix D-6 
Sampling Distribution (Form #3, With Project) Table V-Ya in original 
Use value from visitors to beaches at Nassau with "orevent erosion" nroiect DFR Aonx D7 . . . . 

201,961 340.511 
Number of annual visits estimated to be: 1 201.961 ] CPI ~pdate: l  1.306 I 
=Total attendance at Nassau Beach 
(originally average 1992-93) 

Original Sample Average Number of Number of percentage Estimated 
Sample WTP Bid Visits by X respondents visits of visits by number of 
WTP Updated respondents willing to pay bid by respondents respondents visits at WTP 
Bids by CPI at bid at bid or bid or Area 

greater greater calcs 

$0.00 $0.00 5.924171 46.515 275.562796 1.000000000 201.961 52,766.34 
689.65 

Annual Use Value = 1 $291,414 1 291.41356 



Sub-Appendix D-7 
Samolins Distribution (Form #3, With Proiectl 
Use from visitor* to Lido with "preventerosion" project 

Number of annual visits estimated to be: 
=Total attendance at Lido Beach CPI Update: 
(originally average 1992-93) 

Originai Sample Average Number of Number of 
Sample WTP Bid Visits by X respondents visits 
WTP Updated respondents willing to pay bid by respondents 
Bids by CPI at bid 

Table V-Yc in oriainal - 
DFR Appx 0 7  

percentage Estimated 
of visits by number of 

respondents visits at WTP 
at bid or bid or Area 
greater greater calcs 

$0.75 $098 20.000000 0171 3.420000 0.545702737 75,030 24.027.72 
$0.50 $0.65 1.000000 2.850 2.850000 0.563140110 77,428 24.88879 
$000 $000 3.033060 23.541 71401274 1.000000000 137.493 70,171.65 

163.44 
Annual Use Value = [ $277,922 j 277,921.66 







Pierent tire Vaiue = $6,907,098 
(33,896 i d a l  aliendance. Poinl Loakoul CRF = 50 057981 

Annual cash flow i 1965.689 
42 456 increasa snna ofmritr to PoinlLoakaui 



angina, virit El,,mate 
464.078 = 

Updated eiiimate 
339.454 

310.11 t Total attendance. N a i i s v  Bea* 

123.567 Total attandance. Uda beach 

201.961 



Sub-Appendix D-12 

Long Beach LRR Recreation Benefits Update 
Summary of Forecasted Use Value 

Present Use Value 

"with project" condition 

Form # I  - Beaches at 
Long Beach, Day Pass $10,630,158 
Visitors 

Form # I  - Beaches at 
Long Beach, Season $1,737.693 
Pass Visitors 

Annual Cash Flow 

Form #2 - Beaches at $6,307,099 $365,689 
Point Lookout 

Form #3 -With 
"prevent erosion" $9,819,420 $569,336 
Nassau & Lido 



Sub-Appendix D-13 
Nassau County 

Nickerson Beach 

I Year I Seasonal Senior Stickers 1 Seasonal Regular Stickers I Total Beach Attendance 
1994 I 770 I 893 I 227 412 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 

... 

876 
----- 
882 
812 
776 
675 
577 
598 

446 (to date) 

. . . 

640 
----- 
609 
557 
570 
516 
386 
404 

344 (to date) 

, . . -  

245,908 
213,624 
216,372 
216,438 
174,919 
190,363 
170,012 
162,603 



Sub-Appendix D-14 Town of Hempstead 
Department of Parks and Recreation 

Total Cars 1 1,111,132 
Total Attendance ] 4,978,729 
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Preamble 

A. Introduction: Since the early 1900s, Long Beach lsland has experienced damage 
from coastal storms. Since the late 1920's, local municipalities, Nassau County and 
New York State have built numerous coastal protective works. Corrective actions along 
the project area include the construction of timber and stone groins, timber and concrete 
bulkheads and jetties at the two navigation inlets (at each end of the limits of project 
area). Many of the coastal structures have deteriorated since their construction. The 
structures are becoming less effective in trapping sand, and increasingly susceptible to 
storm damage as the beach continues to erode and lower. 

B. Proiect Authorization: The feasibility study for this project was authorized by the 
following Resolution, passed on October 1, 1986 by the Committee on Public Works 
and Transportation of the U S .  House of Representatives: 

"Resolved by the Committee on Public Works and Transportation of the 
United States House of Representatives, that the Board of Engineers for Rivers 
and Harbors is hereby requested to review the previous report on the Atlantic 
Coast of Long Island, New York, Jones lnlet to East Rockaway Inlet, authorized 
by a resolution of the Committee on Public Works and Transportation, adopted 
March 20, 1963, and June 19, 1963, respectively, and also in response to Public 
Law 71, 84'h Congress, First Session, approved June 15, 1955, with a view to 
determining the feasibility of providing storm damage protection works for Long 
Beach Island." 

C. Official Proiect Desiqnation (Official Name): Atlantic Coast of New York, Jones 
lnlet to East Rockaway Inlet, Long Beach Island, New York, Storm Damage Reduction 
Project. (Hereinafter, the "Project.") 

D. Proiect Location: Long Beach lsland is approximately 9 miles long and varies in 
width from 1,500 feet to approximately 4,000 feet. It is bounded on the east by Jones 
Inlet, on the south by the Atlantic Ocean, on the west by East Rockaway Inlet, and on 
the north by Reynolds Channel. The terrain of Long Beach lsland is low-lying and flat, 
with elevations generally less than 12 feet above NGVD. The ocean shoreline consists 
of continuous sand beach. Communities on the island include Point Lookout, Lido 
Beach, City of Long Beach, East Atlantic Beach and the Village of Atlantic Beach. All 
unincorporated areas are under the jurisdiction of the Town of Hempstead. The area of 
the project is the south shore of Long Beach lsland ranging from approximately 1,500 
feet west of the western boundary of the City of Long Beach (an incidental Project 
"taper" in the unincorporated community of East Atlantic Beach in the Town of 
Hempstead), thence from the western city limit of the City of Long Beach to the Jones 
lnlet on the east side of island. The entire study area is located within Nassau County, 
New York. 

E. Non-Federal Sponsor: The non-Federal sponsor for this Project is the New York 
State Department of Environmental Conservation. The cost of the project will be 
generally 65% Federal and 35% non-Federal, as discussed in Paragraph 20A. 



F. Summaw of Proiect Chanqes: The principal changes from the Plan of 
Improvement recommended in the 1995 Feasibility Report are the reduction of "proiect 
length," from 41,000 linear feet, to 34,000 linear feet, and the identification (to address 
public access issues) of approximately 1,200 linear feet of Project length in the vicinity 
of Lido Beach (an "unincorporated community" within the Town of Hempstead) to be 
funded in full by the Town of Hempstead. 

A summary of Project changes proposed in the 2005 Limited Reevaluation Report is as 
follows: 

1995 Feasibility Plan 

The selected storm damage reduction plan 
included 41,000 linear feet of beachfill and 
generally extended from the eastern end of the 
barrier island at Point Lookout to Yates Avenue 
in East Atlantic Beach where the plan tapered 
into the existing shoreline in Atlantic Beach. This 
plan consisted of: 

A dune with a top elevation of + 15 ft above 
NGVD, a top width of 25 ft, and landward and 
seaward slopes of 1V:5H 

A beach berm extending 11 0 ft from the seaward 
toe of the recommended dune at an elevation of 
+ I 0  ft NGVD, thus gradually sloping 
approximately between 1V:25H and 1V:35H to 
match the existing bathymetry 

[No equivalent) 

4 total sandfill quantity of 8,642,000 cy for the 
nitial fill placement, including tolerance, overfill 
ind advanced nourishment 

!9 acres of planting dune grass and 90,000 
near ft of sand fence 

2005 LRR Plan 

The selected storm damage reduction plan 
includes 34,000 linear fee; of project area 
(29,000 linear feet of beachfill) and generally 
extends from the eastern end of the barrier 
island at Point Lookout to the western 
boundary of the City of Long Beach. This plan 
consists of: 

A dune with a top elevation of + 15 ft above 
NGVD, a top width of 25 ft, and landward and 
seaward slopes of 1V:5H along the entire 
project area except where the City of Long 
Beach boardwalk is located 

A beach berm extending 11 0 ft from the 
seaward toe of the recommended dune or sand 
barrier at an elevation of + I  0 ft NGVD, then 
gradually sloping approximately between 
1V:20H (Point Lookout) and 1V:35H (Long 
Beach and Lido Beach) to match the existing 
bathymetry 
A sand barrier located directly beneath the City 
of Long Beach boardwalk with a 25 ft. crest 
width at elevation +15.0' NGVD with a 1V:3H 
landward slope and 1V5H seaward slope 
except at boardwalk seaside ramp locations, 
where it has a 1V:2.5H landward and seaward 
slope. The toe of the sand barrier will extend 
approximately 15 ft seaward of the boardwalk. 
Material such as geoweb will be used to 
stabilize the sand barrier surface to minimize 
maintenance. 

A total sandfill quantity of 6,600,000 cy for the 
initial fill placement, including tolerance, overfill 
and advanced nourishment 

12 acres of dune grass and 47,000 L.F. of sand 
'ence 



16 dune walkovers and 13 timber ramps for 
boardwalk access, and 12 vehicle access ramps 
over the dunes 

'No equivalent) 

5 new groins at the eastern end of the island 

3ehabilitation of 16 of the existing groins, 
ncluding the rehabilitation of 640 ft of the existing 
evetment on the western side of Jones Inlet 

idvanced nourishment to ensure the integrity of 
he initial fill design and periodic nourishment of 
ipproximately 2.1 11,000 cy of fill material at 5 
,ear intervals for the 50 year life of the project 

Construction of 12 timber dune walkovers 
(including 8 ADA and 1 extending from the 
boardwalk), 12 gravel surface dune walkovers, 
8 extensions of existing dune walkovers. 8 
gravel surface vehicle accessways, 2 swing 
gate vehicle access structures, 1 timber raised 
vehicle accessway. 1 lifeguard headquarters 
(located in the Town of Hempstead), 
construction of timber retaining walls around 4 
existing comfort stations, 2 comfort stations 
with concession stands, and 1 lifeguard 
headquarters (all located in the City of Long 
Beach) 

Replacement of 11,000 LF of existing 
boardwalk surface with composite (plastic 
wood) deck 
7 new aroins at the eastern end of the island (3 
of whici are deferred construction to be built in 
the future if rewired) 

Rehabilitation of 17 of the existing groins, plus 
!he rehabilitation and 100-ft extension of the 
?xisting terminal groin at Point Lookout (18 
structures total) 

4dvanced nourishment to ensure the integrity 
~f the initial fill design and periodic nourishment 
l f  approximately 1,726,000 cy of fill material at 
j year intervals for the 50 year life of the 
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REALESTATEPLAN i 

1. Statement o f  Purpose: The purpose of this Real Estate Plan (the "Plan") is to 
present the overall plan describing the minimum real estate requirements for the 
construction, operation, maintenance, repair and rehabilitation of the proposed Atlantic 
Coast of New York, Jones lnlet to East Rockaway Inlet, Long Beach Island, New York, 
Storm Damage Reduction Project. This Plan supersedes the Plan appended to the 
1995 Feasibility Repotf and is intended to serve as an Appendix to the Project's 
September 2005 Limited Reevaluation Report. 

2. Proiect Purpose and Features: 

A. Problem Description: Since the early 19007s, Long Beach Island has 
experienced damage from coastal storms. Since the late 1920's, local municipalities, 
Nassau County and New York State have built numerous coastal protective works. 
Corrective actions along the project area include the construction of timber and stone 
groins, timber and concrete bulkheads and jetties at the navigation inlets (Jones lnlet to 
the east and East Rockaway lnlet to the west). 

The problems in the Long Beach project area consist of loss of sand due to 
storm-induced beach erosion, and the deterioration of the protective coastal structures. 
Erosion has reduced the width and lowered most of the beachfront areas along the 
project shoreline area. This continuing erosion exposes Long Beach Island to a high 
risk of catastrophic damage from ocean flooding and wave attack. 

Many of the coastal structures have deteriorated since their construction. The 
structures are becoming less effective in trapping sand, and increasingly susceptible to 
storm damage as the beach continues to erode and lower. 

B. Plan of Improvement: The total "project length" (including an incidental 1,000- 
foot "project taper" to the west, and an interval of approximately 5,000 linear feet to 
avoid an endangered species nesting area) is approximately 34,000 linear feet. The 
Project's Recommended Plan calls for the construction of a 110-foot wide beach berm 
that will extend 29,000 linear feet in length along the beach frontage in the project 
area (approx. 73.25 acres). Additionally, the plan requires the construction of a 
dune system that will have a width of 75 feet for 18,000 l inear feet (approx. 31 
acres), together with a 25 foot-wide dune maintenance area extending northward from 
the landward toe of the proposed dune (approx. 10.33 acres). The remaining 11,000 
linear feet of beach fill is backed by a sand barrier 65 feet in width (approx. 16.40 
acres), essentially under the existing City-owned boardwalk in Long Beach. Included in 
the 34,000-foot total Project length is an existing terminal groin at the eastern limit of the 
project ("Groin No. 58") that would be extended and, as discussed above, a project limit 
beginning at the western boundary of the Citjl of Long Beach, where dune and beach 
nourishment areas taper easterly for approximately 1,000 linear feet into the community 
of East Atlantic Beach in the Town of Hempstead on Town-owned land (beach). 

Within approximately 1,200 linear feet of beachfront in the Lido Beach section of 
the Town of Hempstead, construction of approx. 2.7 acres of the beach component of 
the complete Storm Damage Reduction system for Long Beach Island within the total 
Project alignment will be required. Only initial (and subsequent, if required by then- 
existing conditions) sand placement would be required over the approx. 750 linear feet 

5 



of beachfront owned by Lido Beach Towers, and NO initial placement would be required 
over the approximately 450 linear feet of beachfront owned by Lido Beach 
Condominiums, with subsequent sand placement only if then-existing conditions so 
require. NO dune would need to be created or enhanced in these areas. For reasons 
discussed in more detail in Paragraphs 3 and 20A, construction of this component of the 
Project will be fully-funded by the Town of Hempstead, rather than by the State of New 
York. 

Other Project features include: 

1. Rehabilitation of seventeen (17) existing groin structures and rehabilitation and 
extension of Groin No. 58 (total: 18 groin "Rehabilitations"); 

2. Construction of seven (7) new groins (four "initial" construction and three 
"deferred" construction); 

3. Construction of twenty four (24) new dune walkovers (12 timber and 12 gravel 
surface); 

4. Extension of eight (8) existing dune walkovers on Town-owned land in the Town of 
Hempstead; 

5. Construction of nine (9) new vehicle access ramps (eight gravel 
surface and one timber) and two (2) swing gate vehicle access structures; 

6. Construction of timber retaining walls around four existing comfort 
stations, two existing comfort stations with concession stands, and one 
lifeguard headquarters in the City of Long Beach; 

7. Relocation of one (1) lifeguard headquarters in the Town of 
Hempstead; 

8. Replacement of existing timber boardwalk with composite wood. 

C. Required Lands, Easements, Rights-of-way, Borrow and Disposal Areas: 

The following is a summary of the Project land (beaches) owned in fee by the 
three local Governments that are "partnering" with the Non-Federal Sponsor: 

City of Long Beach: 
Town of Hempstead: 
Nassau County: 
Sub-total: 

76.45 acres 
39.40 ac. 
2.50 ac. 

11 8.35 ac. 

The following is a summary of the Project land (beaches) owned in fee by private 
owners: 

Lido Beach Towers: 
Lido Beach Condominiums: 
Sub-total: 

1.77 acres 
0.91 ac. 
2.68 ac. (rounded to 2.7 acres) 

Total (rounded): 121.03 ac. (rounded to 121 acres) 

As discussed in Paragraphs 3, 4, and 20A, the required real estate interests are: 

1. Standard Estate # I  (fee simple); 
2. Standard Estate #I5 (temporary work area easement - 4 years' duration); 
3. Standard Estate #I 5 (temporary work area easement - 1 year's duration); 
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4. Non-Standard Estate (Beach Nourishment Easement - 50 years'duration) 
5. Non-Standard Estate (Perpetual Beach Storm Damage Reduction Easement). 

The Project does NOT require acquisition of real property interests for borrow or 
disposal areas. NO disposal areas will be required for ANY purpose. 

Approximately 6,600,000 cubic yards of sand will be required for beach fill. An 
additional 15,534,000 cubic yards of sand will be required for periodic renourishment (9 
authorized renourishment cycles at 5-year intervals during the Project's 50-year life, at 
approximately 1,726,000 cubic yards per cycle). The required sand will be obtained 
from an offshore undersea New York State-owned borrow area that has been permitted 
to the Corps of Engineers for this purpose by the non-Federal Sponsor. The borrow 
area has a capacity of approximately 36,000,000 cubic yards of sand. 

D. Appraisal Information: 

Current landowners are the following public entities (local governments): Nassau 
County (approx. 2.5 acres); Town of Hempstead (Nassau County) (approx. 39.40 
acres); and the City of Long Beach (Nassau County) (76.45 acres); and the following 
private owners: Lido Beach Towers (approx. 1.77 acres); and Lido Beach 
Condominiums (0.91 acre). 

The "before" and "after" values of these beaches are considered to be the same, 
since the underlying landowners' utility will not be diminished by the Project. Instead, 
the Project will create a "betterment" on these lands that would otherwise not exist, 
namely, an improved beach affording better storm damage protection to the owners' 
"upland" improvements (in the case of the two private owners) and to both public and 
privately-owned "upland" improvements (in the case of the publicly-owned beaches). 
As a result, the existing "as is" value of the beach lands to be acquired will be offset by 
the benefits provided from the project. Further, the underlying landowners' utility will be 
enhanced by the improved (widened) beaches. Therefore, the Gross Value Estimate of 
the "interests" to be "acquired" is Zero ($0) dollars, and no credit will be given to the 
non-Federal Sponsor or its local government "Partners" for providing the required real 
estate interests, except for incidental administrative expenses. 

A summary of anticipated Project real estate costs is as follows: 

Land Acquisition Costs: 
Federal: 
Non-Federal: 

Administrative Costs: 
Federal 
Non-Federal 
Subtotal 

Fifteen (1 5%) percent contingency 

Total Real Estate Costs: $ 57,500 



3. Non-Federal Sponsor Owned Lands: The Non-Federal Sponsor, the State of New 
York (Department of Environmental Conservation), does not itself own any of the lands 
required for the construction, operation or maintenance of the Project. However, as a 
condition of its participation in Federal cost-shared coastal projects, the State requires 
that Project land be publicly-owned in fee, either by the State itself, or a lower level of 
local government (county, city, township or village) and provided by such local 
governments to the State for Project use. As discussed in Paragraph 20A below, 
except for the 2.7 acres of privately-owned beachfront, where construction will be fully 
funded by the Town of Hempstead, all lands required for the Project are owned in fee 
either by Nassau County, the Town of Hempstead (Nassau County) or the City of Long 
Beach (Nassau County). These local governments have agreed to provide easements 
to the State for the use of their lands for this Project. As discussed in Paragraph 20A, 
the Town of Hernpstead will obtain required easements on the two privately-owned 
parcels. No other "acquisitions" are required. 

4. Estates: This Project will require the following Estates: 

Fee Simple ("Standard" Estate) (Sponsor requirement for its local Public Partners as a 
condition of its Project participation); 
Temporary Work Area Easement (or local equivalent) of four (4) years' duration 
("Standard" Estate) (construction on publicly-owned lands within Project alignment); 
Temporary Work Area Easement (or local equivalent) of one (1) years' duration 
("Standard" Estate) (construction access on privately-owned lands within Project 
alignment); 
Beach Construction Easement of Fifty (50) years' duration (Non-Standard Estate) 
(Sand placement only, with no dune system); 
Perpetual Beach Storm Damage Reduction Easement) (Non-Standard Estate) 
(Beach and dune system). 

The full text of these recommended Estates appears in Exhibit " A  

5. Existinq Federal Proiects: There is an existing Federal Project adjacent to the 
project area, Jones Inlet, which is a Federal Navigation Channel. The Project will have 
NO impact on this Channel, nor will the Channel affect the Project. 

6. Federallv-owned Lands: There are no Government-owned lands within the Project 
area. 

7. Naviqational Servitude: Since the Project is for storm damage reduction 
purposes, not navigational purposes, the Government will not exercise its rights under 
the doctrine of Navigational Servitude for this Project. 

8. Proiect Maps: Map No. I depicts the general vicinity of the Project; M a p  No. 2 
and No. 3 depict the complete Project alignment and the pertinent municipal boundaries 
of the Town of Hempstead and the City of Long Beach; Maps No. 4 through No. 15 
depict the comprehensive Project plan and components, from the west to the east; Map 
No. 16 depicts the privately-owned lands of Lido Beach Towers, where Project 
construction will be fully funded by the Town of Hempstead. Map No. 77depicts the 
privately-owned lands of Lido Townhouses, where Project construction will be fully 
funded by the Town of Hernpstead. 



9. Induced Floodinq: There will be no induced flooding as a result of the Project. 

10. Baseline Cost Estimates: A baseline cost estimate, in Micro Computer-Aided 
Cost Estimating System ("M/CASESM) format, is attached hereto as Exhibit "B". 

11. Compliance with Public Law 91-646: No residences, farms, or businesses will be 
displaced by or for the Project. Therefore, NO Relocation Assistance will be required 
under the provisions of Public Law 91-646. 

12. Minerals and Timber: There are no present or anticipated mineral extraction or 
timber harvesting activities in the Project area and/or its vicinity 

13. Assessment of the Non-Federal Sponsor's Land Acquisition Experience and 
Ability: 

The State of New York (Department of Environmental Conservation) ("NYSDEC") 
is the Project's non-Federal Sponsor. As discussed in Paragraphs 2, 3 and 20A, with 
two exceptions (lands of Lido Beach Towers and Lido Beach Townhouses), the Non- 
Federal Sponsor's three "local partners" (Nassau County; Town of Hempstead and the 
City of Long Beach) own in fee all lands required for the Project and have agreed to 
provide, on behalf of the Non-federal Sponsor, all lands and real estate interests 
required for Project purposes. 

Both NYSDEC and the Town of Hempstead have the legal and professional 
capability and experience to acquire and provide the LERRD for the construction, 
operation, and maintenance of the project. Although both NYSDEC and the Town of 
Hempstead have condemnation authority and quick-take capability, it is not anticipated 
that these actions will be required or used for this Project. 

An "Assessment of the Non-Federal Sponsor's Land Acquisition Experience and 
Capability" for both the State of New York (NYSDEC) and the Town of Hempstead is 
attached as Exhibit "C". 

14. Zoninq: Application or enactment of zoning ordinances is not anticipated for the 
Project. 

15. Acquisition Schedules: It is anticipated that the Project Cooperation Agreement 
("PCA) will be signed by May 2006, and the contract for the first phase of construction 
will be "ready to advertise" by July 2006. It is anticipated that the required real estate 
interests will be provided by or on behalf of the Non-Federal Sponsor at least thirty (30) 
days prior to the solicitation for bids for the construction contract (the "RlT/A Date"). 

16. Facility andlor Utilitv Relocations: 

As discussed in Paragraph Zb, in order to construct a new protective dunelberm, 
the existing wood planking of the City of Long Beach-owned public boardwalk in the City 
of Long Beach must be removed. Upon completion of dunelberm construction, the Plan 
of Improvement calls for "re-installation" of modern "composite materials" planking 
requiring less routine maintenance. There are no other anticipated facility or utility 
relocations. An Attorney's Preliminary Opinion of Compensability has been prepared for 
this Project. 
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17. Hazardous, Toxic, and Radioactive Waste (HTRW): There are no known, or 
potential, HTRW problems associated with this Project. 

18. Proiect Support: Nassau County, the City of Long Beach, and the Town of 
Hempstead, local partners of the Non-Federal Sponsor, all support this Project. 

19. Notifications to Non-Federal Sponsor(s1: 

With the exception of the two privately-owned parcels discussed in Paragraph 
20A below (where Project construction will be fully funded by the Town of Hempstead), 
all lands required for the Project are owned in fee by the Non-Federal Sponsor's local 
partners, Nassau County, the City of Long Beach, and the Town of Hempstead, each of 
whom has agreed to provide the required LERRD as a condition of State sponsorship of 
the Project. 

Based on its past sponsorship of other Corps of Engineers water resource (Civil 
Works) projects and ongoing discussions during the Project's Feasibility phase, the 
Non-Federal S~onsor  is aware of the risks of acauirinq LERRD required for the Proiect 
prior to the signing of the Project Cooperation ~ g r e e i e n t  ("PcA").' In accordance kith 
Paragraph 12-31 of Chapter 5 of the Corps of Engineers Real Estate Handbook, ER 
405-1-12, formal written notification of the risks of such acquisition will be forwarded to 
the Sponsor and its local Partners (including the Town of Hempstead) by November 
2005. 

20. Other Issues: 

A. Area Where Project Construction Will Be Fully Funded By the Town of 
Hempstead: In addition to the approximately 118-acre Project alignment and required 
LERRD generally discussed above, dune and beach nourishment areas will also be 
located on three (3) privately owned parcels under two (2) different ownerships. ("Lido 
Towers," two lots (Nassau County Tax Map No. 59, Block 66, Lots 15B and 16A); and 
Lido Townhouses," one lot (Nassau County Tax Map No. 60, Block 91, Lot 4)). These 
privately owned parcels comprise a total of approximately 1,200 linear feet within the 
total Project area, or approximately 2.7 acres of beachfront. The three private 
parcels are situated in the Town of Hempstead's "Lido Beach" section of the 
Project. The existing use of these lands is primarily residential, with a recreational use 
coinponent (namely, direct access by OwnerIResidents to a privately-owned beach) 
adding to their value. The standard approach for a shore protection project (in 
accordance with Federal requirements) is for the necessary real estate to be secured 
with a "Perpetual Beach Nourishment and Restrictive Dune EasemenY' or similar, 
allowing for limited right to use, access, and modify these areas. 

New York State law, however, requires that for Federal "cost-shared" Civil 
Works projects it sponsors in coastal areas, a fee simple estate be acquired (or held), 
either by the State itself or a lower level of "local" government, for lands lying between 
the Mean High Water line and the seaward toe of the protecting dune, while still 
allowing for a "Restrictive Dune Easement" (or similar) in the dune area. The New York 
State Department of Environmental Conservation (NYSDEC) or its local Partner, the 
Town of Hempstead, would be required to obtain the proposed 2.7 acre beachfill area in 



fee simple and then provide the non-standard "Beach Construction Easemenf' (or 
equivalent) to participate in a New York State-sponsored, Federal cost-shared Project in 
these areas. 

A Gross Appraisal of interests proposed to be acquired, however, revealed that 
the affected landowners oppose selling any of their beachfront, and that the impact to 
the "remainder" of these landowners' properties would likely cost up to 20 million 

/ ($20,000,000) dollars. 

Accordingly, the Town of Hempstead has agreed to obtain Temporary Work Area 
Easements (or Rights-of-Entry for Construction) from both Lido Beach Towers and Lido 
Beach Condominiums, that would allow construction of the complete Storm Damage 
Reduction (beach and dune) system for Long Beach Island; and to obtain (and then 
provide to the Project) the non-standard Beach Construction Easement (or 
equivalent) on the lands of Lido Beach Towers, and to pay the entire cost (approx. 
$700,000 for initial placement) of Project work and subsequent renourishment at 5-year 
intervals, if required by then-exiting conditions in this area. If then-existing conditions so 
require, the Town of Hempstead would also obtain a non-standard Beach 
Construction Easement (or equivalent) on the lands of Lido Beach Condominiums that 
would allow sand to be placed on its beachfront during subsequent Project re- 
nourishment cycles. This agreement applies to the future nourishment cycles, and is 
dependent upon the quantity of beach fill required when needed. 

B. There are no environmental mitigation requirements. 

C. There are historical artifacts (shipwrecks) within the project area. Specifically, 
three shipwrecks have been documented within the near-shore sand placement zone, 
one near Lido Beach (the Mexico, circa 1837) and two (unnamed) near Point Lookout. 
Other wrecks include a small tugboat off Groin No. 55 near Point Lookout and a barge 
that may lie within the near shore portion of the Project's borrow area. All the wrecks 
are eligible for inclusion in the National Register of Historic Places ("NRHP"), and further 
cultural resource work on each of these sites will be required prior to Project 
construction. 

D. As discussed in A above, with two exceptions, all lands required for the 
Project are owned in fee by the non-Federal Sponsor's local partners, Nassau County, 
the City of Long Beach, and the Town of Hempstead, each of whom has agreed to 
provide the required LERRD as a condition of State sponsorship of the Project. Aside 
from those discussed in A above, there are no other known existing encumbrances (i.e.: 
easements, rights-of-way, etc) affecting the project alignment. 

E. The non-Federal Sponsor will assume responsibility to maintain the project 
after construction. New York District will be supplying a manual, as prescribed in the 
PCA, setting forth actual practices for this type of project. 



21. Recommendations: 

A. It is recommended that the proposed Non-Standard Beach Construction 
Easemenf Estate be approved by HQ, USACE for the Project. 

B. The "Non-Standard" Perpetual Beach Sform Damage Reduction 
Easemenf Estate proposed for use by this Project has been previously approved by 
HQ, USACE in connection with the Corps of Engineers' Raritan Bay and Sandy Hook 
Bay, New Jersey -- Union Beach Hurricane and Storm Damage Reduction Project in 
North Atlantic DivisionlNew York District. It is recommended that this non-Standard 
Estate be approved by HQ, USACE for use by this Project. 

C. This Real Estate Plan has been prepared in accordance with Chapter 12 of 
the Corps of Engineers' Real Estate Handbook, Regulation ER 405-1-12. It is 
recommended that this Plan be approved. 

- I /  T 

f NOREEN DCBRBSSER 
@- Chief, Real ~st;;fk Division 
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Atlantic Coast of New York. Jones Inlet to East Rockaway Inlet, Long Beach Island, 
New York, Storm Damage Reduction Project 

ESTATES 

1. STANDARD ESTATE # 1 - FEE: 

The fee simple title to (the land described in Schedule A) (Tract Nos. -, - and 

A, subject, however, to existing easements for public roads and highways, public 

utilities, railroads, and pipelines. 

2. STANDARD ESTATE #15 - TEMPORARY WORK AREA EASEMENT (Four 
years' duration): 

A temporary easement and right-of-way in, over and across the land described in 

Schedule A (Tract No. ) for a period not to exceed forty-eight (48) months, beginning 

with the date ofpossession of the land is gmted  to the United States, for use by the 

United States of America, its representatives, agents and contractors as a work area 

including the right to move, store, and remove equipment and supplies and also to erect 

and remove temporary structures. 

3. STANDARD ESTATE #l5  - TEMPORARY WORK AREA EASEMENT (One 
year's duration): 

A temporary easement and right-of-way in, over and across the land described in 

Schedule A (Tract No. __) for a period not to exceed twelve (12) months, beginning 

with the date ofpossessioil of the land is granted to the United States, for use by the 

United States of America, its representatives, agents and contractors as a work area 

including the right to move, store, and remove equipment and supplies and also to erect 

and remove temporary structures. 



Estates (Con't) 

4. NON-STAWARD ESTATE - FIFTY (50) YEAR BEACH NOURISHMENT 
EASEMENT: 

A fifty (50) year assignable easement and right-of-way in, on, over and across the 

land described in Schedule A (Tract No. ) to construct, operate, maintain, patrol, 

repair, renourish, and replace the bench benn and appurtenances thereto, including the 

right to borrow andlor deposit fill, together with the right to trim, cut, fell and remove 

therefrom all trees, underbrush, obstructions, and any other vegetation, structures, or 

obstacles within the limits of the easement; reserving, however, to the grantor(s), (his) 

(her) (its) (their) (heirs,) successors and assigns, all such rights and privileges as may be 

used without interfering with or abridging the rights and easement hereby acquired; 

subject, however, to existing easements for public roads and highways, public utilities, 

railroads and pipelines. 



Estates (Con't) 

5.  NON-STANDARD ESTATE - PERPETUAL BEACH STORM DAMAGE 
REDUCTION EASEMENT: 

A perpetual and assignable easement and right-of-way in, on, over and across (the 

land described in Schedule A) (Tract No. for use by the (Project Sponsor), its 

representatives, agents, contractors and assigm? to construct, preserve, patrol, operate, 

maintain, repair, and rehabilitate a public. beach, a dune system and other erosion control 

and stonn damage reduction measures, together with groins or other appurtenances 

thereto, including the right to deposit sand; to accomplish any alterations of contours on 

said land; to construct berms and dunes; to nourish and renourish periodically; to move, 

store and remove equipment and supplies; to erect and remove temporary structures; and 

to perform any other work necessary and incident to the construction, periodic 

renourishment and maintenance of the [ Project], together with the right of  

public use and access; to plant vegetation on said dunes and berms; to erect, maintain and 

remove silt screens and snow fences; to facilitate preservation of dunes and vegetation 

through the limitation of access to dune areas; to trim, cut, fell, and remove from said 

land all trees, underbrush, debris, obstructions, and other vegetation, structures and 

obstacles within the limits of the easement (except ); reserving to the grantor(s), 

(its) (their) (heirs), successors and assigns all such rights and privileges as may be used 

and enjoyed without interfering with or abridging the rights and easements hereby 

acquired, including the right to construct dune overwalk structures in accordance with 

applicable Federal, State or local laws or regulations, provided that such structures shall 

not violate the integrity of the dune in shape, dimension or function, and that prior 

approval of the plans and specifications for such structures is obtained in writing from the 

(Project Sponsor) andprovidedfurther that such structures are subordinate to the 

construction, operation, maintenance, repair, and rehabilitatiou of the project; andfitrther 

reserving to the guantor(s), (its) (their) (heirs), successors and assigns all such rights and 

privileges as may be used and enjoyed without interfering with or abridging the rishts 

and easements hereby acquired; subject however to existing easements for public roads 

and highways, public utilities, railroads and pipelines. 
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Exhibit B - Real Estate Baseline Cost Estimate for 
Atlantic Coast of New York, Jones Inlet to East Rockaway Inlet, Long Beach Island, New York Storm Damage 
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ASSESSMENT of NON-FEDERAL SPONSOR'S 
REAL ESTATE ACQUISITION EXPERIENCE and CAPABILITY 

PROJECT: Atlantic Coast of New York, Jones Inlet to East Rockaway Inlet Long Beach 
Island, New York Storm Damage Reduction Project 

NON-FEDERAL SPONSOR: State of New York (Department of Environmental 
Conservation) 

I. Leqal Authority: 

a. Does the sponsor have legal authority to acquire and hold title to real property for 
project purposes? YES 

b. Does the sponsor have the power of eminent domain for this project? YES 

c. Does the sponsor have the "quick-take" authority for this project? YES 

d. Are any of the landstinterests in land required for the project located outside the 
sponsor's political boundary? 

e. Are any of the landstinterests in land required for the project owned by an entity 
whose property the sponsor cannot condemn? 

It. Human Resources Requirements: 

a. Will the sponsor's in-house staff require training to become familiar with the real 
estate requirements of Federal projects including P.L. 91-646, as amended? 

b. If the answer to 1l.a. is yes, has a reasonable plan been developed to provide such 
training? N/A 

c. Does the sponsor's in-house staff have sufficient real estate acquisition 
experience to meet its responsibilities for the project? YES 

d. Is the sponsor's projected in-house staffing level sufficient considering its other 
work load, if any, and the project schedule? YES 

e. Can the sponsor obtain contractor support, if required, in a timely fashion? YES 

f. Will the sponsor likely request USACE assistance in acquiring real estate? NO. 
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Ill. Other Project Variables: 

a. Will the sponsor's staff be located within reasonable proximity to the project site? 
yEs 

b. Has the sponsor approved the projectlreal estate schedulelmilestones? YES 

IV. Overall Assessment: 

a. Has the sponsor performed satisfactorily on other USACE projects? YES 

b. With regard to this project, the sponsor is anticipated to be: HIGHLY CAPABLE 

V. Coordination: 

a. Has this assessment been coordinated with the sponsor? 

b. Does the sponsor concur with this assessment? YES 

Prepared by: 

Stanley Nuremburg 
Realty Specialist 

Reviewed and approved by: 
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General Conditions at Surf Sites 

The southern coast of Long Island, New York, directly borders the Atlantic Ocean. 
Because of its orientation slightly toward the southeast, the shoreline is exposed to 
waves arriving from directions ranging from east to west. The easterly quadrants can 
bring locally-generated wind waves and swell from distant ocean storms. Winds from 
the westerly directions bring small locally-generated wind waves. Surfers on Long Island 
ride both storm-generated waves (large wind waves and swell) and locally-generated 
(usually smaller daily) waves generated by wind. 

Typical daily wave conditions along the south shore of Long Island include average 
waves with a height of about 3 ft and a period of 5 to 8 seconds. Most often, the waves 
arrive from the southeast to southwest directions. Large storms can generate waves 
near the coast in the range of 10-15 feet with wave periods between 10 and 14 seconds. 
Hurricane waves, including swell from distant storms, usually arrive from the south to 
southeast while nor'easters (winter storms) usually generate waves from the east to 
northeast. 

Surfers take advantage of waves as they propagate into shallow water where they are 
transformed by the ocean bottom into breaking conditions and are suitable for riding by 
surfers (Walker, 1974). The way in which the waves are affected by the seafloor makes 
each surfing site unique. Other factors that affect the characteristics of a surfing site are 
the wind and tide. The height and period of the breaking wave, the breaker type and the 
peel angle contribute to surf site characteristics. 

The wave height is the vertical distance from the wave trough to the wave crest, and the 
wave period is the time required for two successive wave crests to pass a stationary 
point. Surfers will most often describe wave height relative to a body part. For example, 
a one- to two-foot breaker is "knee high," a four-foot breaking wave is "shoulder high", 
and a breaker that is six feet or over is "overhead." The wave length is the horizontal 
distance between successive wave crests. The breaker type is determined by the 
bottom slope and the wave characteristics (height, length). Spilling and plunging 
breakers are the best types of conditions for surfing. The peel angle is a measurement 
of the rate at which waves break laterally along the wave crest. If the peel angle is large 
(30 to 90 degrees), the breaking part of the wave is not moving too fast parallel to shore 
and allows a surfer to work the face of the wave. If the peel angle is small (zero to 30 
degrees), the wave "closes out" because the breaking portion of the wave moves too 
fast along the crest and does not allow a surfer to ride the wave in front of the break 
propagation point. 

Wind influences the breaker height and type. Wind blowing from land to sea can hold 
up the wave longer and create a smoother surface than an onshore wind. An onshore 
wind will cause the wave to break prematurely with a lower height. The stage of tide 
also affects the wave height and breaker type. Conditions are reported to improve for 
surfing on the rising tide, especially when waves are small. 

Ideally, offshore bathyrnetry (seafloor conditions) seaward of a surf site will cause a 
wave to peak gradually toward the wave breaking point. Once reaching shallower water, 
the part of the wave advancing in shallower water moves more slowly than the part still 
in deeper water, causing the wave crest line to refract or bend toward the alignment of 
the underwater depth contours. Wave refraction over a shoal will cause waves to 



converge and break along each wave crest. If the shoal is "blunt" (aligned parallel or at 
an oblique angle to the shoreline), the refractive effect is more gradual and creates a 
high, more rideable peel angle, creating a potential for surfability. Surfers who are 
interested in storm-driven waves or post-storm swell conditions search for sites where 
offshore features such as shoals exist. A widely-mentioned example, up until last fall, 
was at Gilgo Beach which is to the west of Fire Island Inlet (Figure 18-1). An offshore 
feature, either a shoal or a bar, was known for many years to enhance surfing waves. 
However, after a storm in 2003 (probably Hurricane Isabel), the feature disappeared. 

Long Island Sound 

Figure 18-1. Location map, south shore of Long Island, New York 

Channels and structures can also create surfable waves. Channels will cause a wave 
to refract due to the shallow side walls and deep water in the center of the channel, 
creating a gradient in wave height that in turn causes the wave to break gradually along 
its crest (peel) creating surfable conditions. Shoals and structures adjacent to the 
channels can add to the complexity of the wave-breaking process, sometimes making 
the wave height, peel, and duration of the ride more surfable. A well-documented 
example of such a site is at Shinnecock Inlet, known among the surfing community as 
the Threes, which is described by Buonaiuto, Demirbilek and Kraus (2003). Figure 18-2 
provides an aerial view of Shinnecock Inlet. Threes owes its name to the waves incident 
from the Atlantic Ocean that are twice reflected between the two jetties, under a 
relatively rare combination of offshore wave direction, wind direction and outgoing (ebb) 
tide. The incident wave ("wave 1") reflects off the east jetty (creating "wave Z), then is 
reflected again off the west jetty ("wave 3"). The reflected wave off the west jetty is the 



surfable wave. Waves 2 and 3 pass over a large tip shoal present at the base of the 
west jetty, enhancing the characteristics of the breaking wave. Figure 18-3 shows a 
surfer taking advantage of the Threes. 

Figure 18-2. Aerial view of Shinnecock Inlet, New York. Aerial view of shoals at Shinnecock Inlet 
during a calm day, April 27,1997. Note the shoal inside the inlet adjacent to the west (left) jetty on 
the bay end. Presence of this shoal is essential for creation of Threes (from Buonaiuto, Demirbilek 

and Krans, 2003). 



Figure 18-3. View of Threes plunging breaker, with Shinnecock Inlet east jetty in the background 
(photograph source: Mr. Joe Alber and Buonaiuto, Demirbilek and Kraus, 2003). 

Jetties and groins can cause incident waves to diffract at the head of the structure, 
with the diffracted wave having a gradient in height along the crest (highest height 
immediately along the structure), again inducing a gradual peel and surfability. Then, as 
the diffracted wave travels into shallower water at the shoreline, it peaks up again (the 
wave shoals) enhancing the surfability of the wave again in the form of "shore break." 

Physical traits of popular surfing spots include ready access to the beach, parking, 
and adjacent landowners and beach users who are amenable to surfers. Surfers 
are willing to walk a reasonable distance down the beach to surf at a good break, but 
ready access and available parking definitely enhance the utility of a given location. The 
City of Long Beach designates Lincoln Blvd. and Laurelton Blvd. as surfing spots during 
the summer season when lifeguards are on duty (per telephone information from 
Recreation Department, May 2004). These are the only designated surfing locations. In 
other seasons, as well as in the before and after the lifeguards are on duty during the 
summer, surfing is allowed throughout the city beaches. 

One of the best-known surfing spots on Long Island is at Ditch Plains, Montauk, New 
York (for location, see Figure 18-1). Ditch Plains, shown in the aerial photograph in 
Fiaure 18-4. features a short aroin (Fiaure 18-5) and a crenulate downdrift beach to the 
west that p;ovides an opportunity for a relativeiy lengthy inshore ride to the beach. A 
SHOALS survev in 1999 provides further insight into whv this site has become known for 
good surfing ( ~ ~ ~ u r e  18-6). The Otis ~ v e n u e ~ r o i n ,  builiby a local motel landowner, was 
placed on what appears to be the edge of a glacial outcropping that extends hundreds of 
feet seaward of the groin. This feature, along with the adjacent bathymetry, refracts and 
shoals incoming waves, creating highly surfable conditions during both storms and daily 



conditions. Using a computer model, Figure 18-7 illustrates the high degree to which 
waves are refracted even during daily southwesterly waves with a wave height of 
approximately 3 feet. The rate of change of the angle of the waves and the gradient in 
wave height (as indicated by the length of the arrows in the figure) indicate the degree to 
which the waves are affected by the bathymetry. As the waves pass the Otis Avenue 
groin and propagate into the relatively deep crenulate beach to the west, there is further 
enhancement to the surf by structural defraction and very gradual shoaling of the waves. 

Figure 18-4. Aerial photograph of Ditch Plains, Montauk, New York. 

Figure 18-5. Otis Avenue Groin at Ditch Plains. 



Figure 18-6. Bathymetry of the Ditch Plains area based on a 1999 SHOALS survey. 

Figure 18-7. Refracting wave pattern during daily southwesterly conditions. 

Surfing Site Conditions on Long Beach Island 

Based on conversations with local area surfers, there are three general types of surfing 
spots on Long Beach Island, New York: 

TVpe: Surf that is primarily enhanced by the (diffractive) effect of groins and 
favorable bottom conditions (refraction and shoaling) in proximity to and inside 
the groin compartments. These spots are popular in nearly any type of wave 
condition -relatively small daily waves up to storm-generated swell. 
Tvpe: Surf that is enhanced by favorable bottom conditions (refraction and 
shoaling) very close to shore. These spots are popular primarily during relatively 
small daily wave conditions. These bottom conditions are always changing 
based on the daily wave climate. 



Tvpe: Surf that is enhanced by bathymetric features (shoals or offshore bars) 
that are shallow (in the range of 4-8 feet), in offshore waters that generally range 
in depth from 10 to 20 feet. 

There are some other types of areas, such as the inlets, where surfing takes place, but 
the three types listed above appear to the most frequently mentioned. 

The most-mentioned surf locations on Long Beach Island are illustrated in Figure 18-8. 

Figure 18-8. Locations of popular surf spots on Long Beach Island, New York. 

Lafavette, Laurelton and Lincoln Boulevards: These locations have characteristics of 
Type 1 surfing spots, as described above, in that surfing conditions are primarily 
enhanced by the (diffractive) effect of groins and favorable bottom conditions inside the 
groin compartments. These spots are popular in nearly any type of wave condition - 
relatively small daily waves up to storm-generated swell. The spots are located in Long 
Beach, have diffracting groins, and ready access to the beach. These are shown in more 
detail in Figures 18-9 to 18-12. The Lincoln Blvd groin is project groin number 43. This 
groin has been rated as being in poor condition and is not slated for rehabilitation as part 
of the project. The Lafayette and Laurelton Blvd groins are project groin numbers 35 
and 36, respectively. These groins are in poor condition but have some sand retention 
capability and are thus slated for rehabilitation as part of this project. 

It is expected that there will be some temporary effects on the surfability in the City of 
Long Beach. A more accurate approximation of the temporary effects on the surfability 
of the waves can be closer to a four to six month period, but could be up to one or two 
years, depending on the frequency and strength of storms that occur following sand 
placement. Moving a sand barrier under the boardwalk allows for a less extensive berm 
fill and less covering of the existing groins. It is likely that this would reduce some 
negative impacts on surfing as well. 



As shown in Figures 18-9 and 18-11, the project beach fill will include a berm that 
extends out very close to the landward terminus of the groins, with the fill extending well 
seaward of the groin heads. The toe of the fill is depicted by the seawardmost dashed 
curve. With the fill in place, the waves will break well seaward of the existing daily 
breaker line (as shown in the aerial photographs). The diffractive effect of the structures 
and the size of the breaking wave as it approaches the shoreline (shore break) could be 
dramatically reduced or eliminated. 

Figure 18-9. Aerial view of beach and groins at Lafayette and Laurelton Blvd. 



Figure 18-10. Groin at Laurelton Blvd. 

Figure 18-11. Aerial view of beach and groin at Lincoln Blvd (center). 



Figure 18-12. Groin at Lincoln Boulevard. 

Lido West: This location has characteristics of Type 3 surfing spots, as described 
above, in that surfing waves occur when incident waves are enhanced by bathymetric 
features (shoals or offshore bars) that are normally located in water depths of 10-20 feet. 
There are no structures in this area and the beach is wide and relatively low (Figures 18- 
13 and 18-14). This location, and another to the west called the Azores (at 
approximately at the east end of Long Beach) are popular primarily when storm or post- 
storm swell occurs. 

The beach fill that is planned for the area is shown in the aerial photograph (Figure 8-13) 
as dashed lines. The toe of the fill will extend about to the offshore boundary of the surf 
line (shown in Figure 18-13). Here, the fill should not impact the nature of surf affected 
by the offshore shoals or bars, but it will alter the inshore breakers. 



Figure 18-13. Aerial view of the Lido West area. 

Figure 18-14. View of the beach at Lido West looking south. 

Hempstead Town Park: This location has characteristics of Type 2 surfing spots, as 
described above, in that surfing waves occur when incident waves are enhanced by 
favorable bottom conditions (refraction and shoaling) very close to shore ("shore break"). 
These spots are popular primarily during relatively small daily wave conditions. The 
feature that makes this spot popular is the convenient parking and beach access at the 
Town Park, as illustrated in Figure 18-15. 

Figure 18-15 shows the presently-recommended plan for groins and fill in the Town Park 
area west of the present groin field. The planned beach fill will alter the nearshore surf 
zone; however, the new structures will extend into deeper water and have the potential 
to create new, surfable conditions. The existing three groins at Point Lookout are not 



reported to be popular surf spots, possibly because of the more limited access, the 
presence of the residential community and lower wave energy associated with sheltering 
by the offshore ebb shoal. This sheltering would also affect waves at the new structures 
in the Town Park. 

Figure 18-15. Aerial view of Hempstead Town Park with reduced (110-ft berm) project plan. 
Parking lot for access is landward of popular surfing location. 

Outreach and Coordination With Surfing Community 

The surfing community has voiced its opinion verbally and via web sites and petitions. 
The o~inion, voiced bv the Surfrider Foundation, can be found in summarv at 
www.~~tition~nline.com/i02302~2/petition.html, which is in the form of a pekion 
electronicallv signed by hundreds of members. The membership is primarilv residents of . . 
the New  YO;^ &tropoiitan area, Long Beach and other areas on Long ~ s l a ~ d .  

A review of the petition and conversations with surfers and an official of the New York 
Chapter of Surfrider, indicate the following objections to the Long Beach project: 

The evolution of the berm and beach profile during the first few years after 
construction create scarps, unnatural profile slopes and rip currents. These 
conditions have, at other beach fill projects, caused changes to the natural wave 
shoaling and breaking process (that is, ruined the surfability) as well as injuries 
when surfers hit steep slopes and scarps. 
The existing structures have created a habitat that would be altered or destroyed 
when beach fill is placed. 



The fast-growing beach sport population will be reduced if the surfability of the 
area is diminished, which in turn will have a negative impact on local businesses 
(surf shops, restaurants). 

The petition goes on to offer that the surfing community is willing to participate in the 
project formulation by: 

Helping to prioritize recreational areas for various user groups, 
To discuss the impacts of the proposed project 
To have experts propose alternative designs such as artificial reef construction. 

Discussions with surfers and a Surfrider Foundation official for this report indicate that: 

The surfing community understands the basic components of the presently- 
proposed project; 
The surfing community understands how beach replenishment projects in other 
areas have affected the surfability, the safety, and their segment of the economy 
at those sites (primarily sites in New Jersey have been mentioned), 
Surfers who are also residents and business owners in Long Beach understand 
that there is a trade-off between protecting the area from storm devastation and 
having surfing conditions that exist at present. However, it is not clear that many 
who are not Long Beach Island residents or business owners understand the 
concept and generally just desire to keep the good surfing conditions as they are. 

As indicated above, the surfing community desires to have a voice in the development of 
the project plan, including suggestions for alternative designs or project enhancements. 
Experience at other projects that have incorporated surfers' input is rare; however, a 
successful example took place at Sebastian Inlet, FL. This interaction was performed by 
Surfbreak Engineering of Melbourne Beach, FL (Dr. William Dally). The project included 
modifications to a jetty at Sebastian Inlet where surfing conditions result when favorable 
bathymetry, winds, tides and wave reflections from the structure occur. The exact 
conditions and processes were not well understood and the surfing community felt that 
structure modifications could have deleterious effects on the surf. To gain surfer 
acceptance, a physical model was built in conjunction with intensive photographic 
observation of wave processes at the site. Participation by leaders of the surfing 
community was encouraged. By performing this type of interactive collection of 
information and a demonstration that engineering modifications could be made without 
adverse effects on the surf break (through a hands-on physical model), consensus for 
the project was achieved. 

Figures 18-16 and 18-17 illustrate the wave conditions at Sebastian lnlet and the 
analogous results achieved in the physical model. 



Figure 18-16. Aerial view of First Peak, Sebastian Inlet, in August 2001. 

Figure 18-17. Physical model of First Peak used to recreate conditions for favorable surfing. 

The local surfing community recommends that interactive outreach be formulated that 
includes the following information: 

A clear, concise, illustrative summary of the risk to Long Beach Island that is 
addressed by a storm protection project. It is not clear to a large part of the 
surfing community that there are safety and economic benefits associated with 
the project that are relevant to surfers. 

An interactive approach to demonstrating that planned project components or 
new possible enhancements (outlined below) will not adversely affect surfing 
conditions or will create new or improved surfing areas. This could be achieved 
through the use of an outdoor physical model like that described above for 
Sebastian Inlet. 



w Communications with the surfing community should be made by someone 
considered to objective, not part of the original design process, and sympathetic 
to surfer issues. The Sebastian Inlet project was conducted by that type of 
expert. 

Project enhancements need to be clearly illustrated that may provide new, and 
possibly better, surf conditions for the area. Enhancements can include: 

1) Creation of reefs that would create local areas of improved surf as 
well as areas of habitat (offsetting the concern that many of the stone 
structures will be covered by beach fill). This type of structure will 
require a detailed wave analysis to determine its physical 
characteristics. Typically, these reefs are long (100-200 feet) and 
narrow (25-50 feet) and have a crest that will affect the wave shape 
and directionality, while not being a hazard to navigation (6-8 feet). 
To be stable in Atlantic Ocean wave conditions, such a reef would 
need to be designed and built of layered stone for stability in waves 
and to prevent failure due to scour or settlement. The appearance 
would be similar to that of a low-crested breakwater, but submerged. 

2) Extension of some of the groins to create new areas where surf is 
enhanced by the presence of diffracting structures. This approach 
conceptually would extend the existing cross-section and elevation 
but would require a more substantial head for stability. The low crest 
elevation or additional notching would maintain longshore sand 
transport so as to avoid downdrift beach erosion. Safety hazards, in 
addition to those that exist with the present structures, would be 
associated with hazards to navigation. 

3) Promotion of a surfing area at the Hempstead Town Park, where the 
planned new groins may improve surfing. The parking and beach 
access is already a primary reason why surfers use this location. 

4) Placement of beach fill material that is compatible to the native sand 
in carefully selected groin compartments (possibly those where some 
of the groins might be extended) to create a shore-break that is similar 
to that of the existing beach. 

Monitoring 

A monitoring program is suggested that would provide data for verifying conditions when 
surfable waves occur at sites of interest, and later to verify that project components have 
not adversely affected surf conditions. The local surfing community has recommended 
that a minimum of two web cameras be supported on a real time basis and that 
photographs be archived at 10-minute intervals throughout the life of the project. At 
least two web cameras are currently operating on Long Beach Island for this purpose 
and these could be utilized as part of the monitoring program. 

The local surfing community has also recommend that wave gauging be part of the 
project. This information will be used for monitoring the project and could be used to 
monitor surfing conditions to determine if the project created any beneficial or adverse 
impacts to the surfability. A wave gauge would be placed off of the exposed open coast 
of Long Beach will provide data relevant to the popular surf spots at Lincoln Blvd and 



Laurelton Blvd. A second gauge would be placed offshore of Hempstead Town Park 
and will provide similar data for the areas inside the ebb shoal where the new groins will 
be constructed. These data sources, along with offshore Buoy 44025 and the web 
cameras, will provide the necessary physical data to quantify wave, wind and tide 
conditions when waves are surfable and if the project is effective in preserving the 
excellent surf on Long Beach Island. 

Real-time surf cameras are not included in the project's coastal monitoring program; 
therefore, the cost to utilize the equipment is not included as part of the project cost. 
The local surfing community could utilize the images from the existing wave cameras to 
verify surfing conditions following construction of the project. The coastal monitoring 
program, as part of the LRR Recommended Plan, includes one guage positioned 
offshore of Long Beach Island at a location yet to be determined. 

Communication between the local surfing community and the U.S. Army Corps of 
Engineers should continue so that concerns about the project can be voiced and 
updates on the project (including lessons learned from monitoring efforts) can be 
provided. 
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Clean Air Act Compliance 

Basic Concepts of the Clean Air Act 

1. The Clean Air Act' (CAA) is a long and unusually complicated statute.' In order for the 
reader to understand ho\v the plan for CAA compliance was formulated and what things must be 
done during its implementation, it is necessary to introduce a few key CAA concepts. 

2. In general. the underlying concept of the CAA is to have the federal goverlnnent establish 
standards for air quality and to inakc the states responsible for meeting those standards. The 
standards are known as National Ambient Air Quality Standards (N.4AQS). They state air 
quality standards in tenns of the concentration of certain substances. termed criteria pollutants,' 
in the air. 

3. Because the concei~tration of criteria poll~ttants varies from place to place. the U.S. has been 
divided into air quality control regionsyor purposes of the CAA. If, within a given air quality 
control region. the NAAQS for a criteria pollutant is exceeded, that air quality region is said to 
be a non-attainment areaS with respect to that pol l~ tant .~  It is possible, even common, for a given 
air quality control region to be a non-attainment area with respect to some pollutants and an 
attainment area with respect to other pollutants.' All of the Long Beach Island. NY Storm 
Damage Reduction Project (LBSDRP) implementation activities will take place within the New 
York-N. New Jersey-Long Island, NY-NJ-CT Non-Attainment Area. 
(see Figure I)" 

1 42 U.S.C. $7101 eiseq. 
2 Even llie legislative histol-1, of <lie Clean Air Act is long and quite involved. In essence, the collection of measures 
that is today known as the Ciean Air Act has its origin i n  the 1955 Air Polli~tion Control Act. Further measures were 
taken in the Clean Air Act of 1963 and the Air Quality Control Act of 1967. In 1970. these measures were 
collect~.d, consolidated, and amended in tile fbrm ofthe Clean Air Act of 1970. It is to this incarnation of the Clean 
Air Act (codified as 42 U.S.C.$7401 etseq.), together with its 1977 and 1990 amendments, that tlie term "Clean Air 
Act" as  used in this repolt refers. 
3 Criteria pollutxits are air polluranls for which EPA has set NAAQS (see 40 CFR Part 50). The list of criteria 
pollutants is: ozone ( 0 J  and ozone precursors such as oxides of nitrogen (NO,) and volatile organic compounds 
(VOC), sulfur dioxide (SO?), nitrogen dioxide (NO'), carbon inonoxide (CO), lead (Pb), and particulate matter (Pkl- 
10). 
' CAA. 5 107 (42 U.S.C. $7107). 
j A non-attainment area is an area that the EPA cui~enlly desiynates as not meeting one or more ofthe NAAQS for 
criteria pollutants. 
' With respect to solne criteria pollutants, non-altaitirnent areas are further subdivided by the degree of non- 
attainment. Tliis issue will be taken up in more detail the course ofapplying tlie rcview process for determinmg 
whether a federal aclion satisfies the general conformity rule. 
' There is 3 tliird status, illat of'being a mainlenance area, that lies between being an attainment area and being a 
non-attoimnent area. That status is not relevant to tlie present discussion. 
' It is also soii~etiines referred lo as the New York Nosthcrn New Jersey Connecticul Air Quality Control Region. 
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Figure 1. New YorLN. Kew Jersey-Long Island. NIT-NJ-CT Non-Attainment Area for 
Clean Air Act Conipliancc 

4. The states are tasked in the CAA with the planning and implementation of measures designed 
to achieve and maintain the NAAQS. Each state is required to produce one or more State 
Implemsntation Plansy (SIPS). A SIP is an EPA-approved state plan thal provides for 
implementation, maintenance, and enforcelllent of each NAAQS in each air quality control 
region (or portion thereof) within the state. 
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Gcneral Conformity 

The Genrrnl Covfornziry Co17cep 

5 .  One of the key principles of t h e  CAA is that t h e  federal agencies, i n  carrying out their 
n i i s s i o n s ,  must not make it more difficult for those r e s p o n s i b l e  for inlplementing t h e  SIPS to 
accomplish a t t a i n m e n t  and maintenance of the NAAQS. This is t h e  essence of t h e  so-called 
general conformity rule establisl~ed in $1 76(c) ( l ) '%f  the C A A .  O v e r s i g h t  responsibility f o ~  
conformity assurance is assigned t o  the agencies themselves, not to the EPA or the s t a t e s .  

6 .  The EPA has i s s u e d  general c o n f o r m i t y  r e g u l a t i o n s "  c o n t a i n i n g  procedures and c r i t e r i a  for  
deterniining whether or n o t  a proposed federal action" would conform with CAA 
i m p l e m e n t a t i o n  p l a n s .  This conibi-mity review process c o n s i s t s ,  essentially. of ans~vering a 
series of four questions with respect to the proposed f e d e r a l  action. 

The Genernl Confbrrnip R e w w  Process 

7. The g e n e r a l  c o n f o t m i t y  t c v i e w  process can be viewed as finding the answers to the f o l l o \ v l n g  

four questions with respect to ihc ploposed federal act iod3 

I:, i h e  section reads, in pertinent part: Ko department, agency; or instrumentality o f the  Federal Govemtnetit shall 
engage in, support in any way or pl-ovide tinancial assistance for, licenre o r  peimit, or appr-ove, any activity which 
does not conform to an implementation plan after i t  has becn approved or promulgated. Conior~iiity to an 
implementation plan means- 
(A) conformity to an implementation plan's purpose of eliminatinq or reducing the severity and number of 

violations o f  the n:~tional ambient air quality standards and achieving expeditious attainment of such standards: 
~ ~ 

and 
(8)  that such activities will not- 

(i) cause or contribute to any new violation o f a n y  standard in any area; 
(ii) increase the frequency or severity o f  any cxisting violation of  any standard i n  any area; or delay timely 

attainment of any standard or any required interim emission rcductions or nrlier milestones in any ares. 
/ I  See 40  CFR P a ~ t  93. Subpart B. 
" Consistent with Section 176(c)(l) o f  the CAA. the general coniormity regulations (40 CFR 93.152) define 3 

Federal action vet-! broadly to mean "any aclivity engaged in by a department, agency, or instrutnrntality o f  the 
Federal government, or any activity that a departmelit, agent)' or instrumentality o f  th~. Federal government supports 
in any way, provides financial assistance for, liceiises, permits, or approves, other than activities related to 
transpottation plans. programs. and projects developed, funded or appl-oved under Title 23 U.S.C. or the Federal 
Transit Act (19 U.S.C. $1601 elsei].) ..." 
'' This rame material is frequently presented in tabular form. The following table is an example taken from a 
Depal-tment o f  Energy g ~ ~ i d a n c e  document: 

,.7.-.c -.-.:a 
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01 Wil l  inzplemenralion y f l l ~eprq jec t  resul l  i n  e~nission of cr i ler iapol lu lants o r  117cir - 
precursors? 

Q2 IJcriteriapol1~1~111.~ o r  ~ h e i r ~ ~ r e c u r s o r ~  w i l l  be emitted, il~ill the emission occur i f 7  n nor7- 
al lainnieni area.? 

Q3 If cr i~er iupo l l u~un ts  01. tlwirpr.rcur.sur.s w i l l  be enzilted and the emission w i l l  occur ir7 a 
non-aitaiizment orrtr. is ihc proposedfederal act ion exenipt? 

Q4 If crirerinpol lutanis o r  [heir j~r.ecn~.sor.s w i l l  be emitted, the emission w i l l  occur in LZ no17- 

uticrinriien~ area, and theproposed.fedcra1 aci ion is  no/ exempt, are /he ner ernissior7s 
~rnr ic ipaied i o  con?e,fi.om the proposedfederol act ion equal to o r  below rile r e l c l ~ a i ~ r  

~hre.shuld rare(+? 

S. If the review indicates al l  ofthe follov\~ii ig: 

1 Step 1. Would the proposed action (alternative) cause emissions of criteria pollutants or their 
precursors? 
YES. Go to Step 2 ' NO. The conformity determination / requirements do not apply to the action 

1 / requirements do not apply to the action 1 

(alternative). 
Step 2. Would emiss~ons of a criteria pollutant or its precursors occur in a non-attainment or 
maintenance area of that pollutant (re., are there emissions of a pollutant of concern')? 
YES. Go to Step 3 / NO. The conformity determination 

(alternative). 
Step 3. Is the proposed action (alternative) exempt from the CAA conformity requirements? 
NO. Go to S t e ~  4 1 YES Tne d e t e r m i n a t i o ~  

I 

/ requirements do not apply to the action 
(alternative). 

Step 4. Would the estimated total of direct and indirect emissions50f each pollutant of concern 
t from the orooosed action lalternativei be below the threshold emissions rateY and also below 10 , , 

psrcenr o ime em ss 311s ~n/er t ror~ '  lcr rne roil-artamnenr or ma nrersnce area? - . . . . . . . - 
NO Tne ccnf2rr,:v oererm na1.m YES. Tne conforn t ,  cle:err.rar on 

5 "Total of direct ntid indirect emissions'' tnearts rlie sun1 afdircct atid indirect emissions increases and decreases 
caused by the Fcderal action - i . ~ ~ . .  lhe "net" emissions considering all dit-sct and indirect emissions. The portion of 
emissions that i s  exempt undel- 40 CFR 93.153 (c), (d), and (e) is  not inciiided in the "total of direct and indirect 
emissions." The "total of direct and indirect emissions" includes emissions of criteria pollutants and emissions of 
precursors of criteria pollutants (40 CFR 93.152). 
y "Threshold emissions rate" refers in this guidance lo the criteria pollutant or precursor emissions rate for non- 
auainmenr and maintcnnnce areas in 40 CFR 9;.153(b)(l) and (2), respectively, below n l i i c l i  the CAI\ conformity 
requirements would not apply. 
F "Emissions 111vento1-y" inleans a listing, by source. of tlie amount of air pollutants disclmyd into the atmosphere of 
a community atid which EPA or the State often uses lo establish air emissions standards for the cotnmunity. 

~~- ~ ~~ 

requirements apply to, and a conformity i requirements i o  not apply to the action 1 

.+; ... . 
' 8  I, , : ~ ~ I , I (  Atlantic Coast of Long Island, Jones Inlet to East Rockaway Inlet, 
9~~@!?1~ A- 

Long Beach Island, New York Storrr~ Darr~agc Reduction Project 

determination would be needed for that 
action (alternative), if selected. 

(alternative). 

Source: U.S. Depaflment of Energy, "Clean Air Act General Conformity Requirements and tlie National 
Environmental Policy Act I'rocess." April 2000. 

* "Pollutant(s) of concem" refers to those criteria pollutant(s) or pollutant precursor(s) (i.e., volatile organic 
compounds and oxides of nitrogen) that cause an area to be n non-atlainnlent or maintenance area. 



A1 T h ~ t  theprojecl will resdi in eniission (measured in romper j,eurj ofone or more 
cri/crirrpolluf~~n/s or their precursors; 

112 ?%ul such emission i d /  occur in u non-altainnlent area; 
-43 T h t  the c~cri~Vty gerieratiq the eniissior~s is no/ co7 exempt activi/y: and 
A4 TIm /he umount qf'eniissio~?~ in ally one year will exceed the fhreshold amount qf 

enzissior7.s; then rhe prqject 's emis.rions nzus/ be offset in sorile u:ay. 

If not. the project is already in general confomiity with the relevant SIP(s) and no emission 
reductions or offsets need be airanged. 

9. Before applying the general conformity review process to the facts of the LBSDRP, the 
special terms used in the previous paragraph should be defined: 

criteria pollutants - As described in an earlier note. this term refers to any pollutant with 
respcct to which EPA has established a NAAQS. 

non-attainment area - This term refers to any area that the EPA c~~rrently designates as 
not meeting one or more of the NAAQS for crileria pollutants. See the definition of 
"threshold emissions rate" belom. 

exempt - Certain actions are exempt from the CAA general conformity requirements, 
regardless of whether the action would emit pollutant(s) of concern or is in a non- 
attainment area for those pollutants. The conformity regulations identify specific actiolis 
that are exempt from the conformity requirements (40 CFR 93.153(~)(2)).'"hese actions 
include those that EPA has detemiined would: 

result in no or ~ i e  mininzus emissions 
have eniissio~is that are not "reasonably foreseeable" 

e have emissions that are associated with a conforming program (such as prescribed 
burni~ig) 
be analyzed under certain other environniental regulations (such as those 
i~nplementiiig the Compreheiisive Enviro~~nieiital Response, Compensation, and 
Liability Act), or 
be taken in response to an emergency or natural disaster. 

threshold emissions rate - This term refers to the maxi~nu~n amount (measured in tons 
per !.ear) of a given criteria pollutant or precursor pollutant that may be emitted in a non- 
attairuncnt area without triggering CAA conformity requirements, as su~iiniarized in the 
Table 1 : 

14 For instance, 40 CFR $93.1 53(c)(2)(iv) specitically exonpts routine mainlenance and rrpair activitizs, including 
repair and maiiiieli;incz of administrative sites, roads, trails, and facilities. The LBSDRP includes nine 
reiiout-isliment cycles. For budgeting purposes. renourishment is termed continuing coilstruction, but the action is 
considered to bc maintenance by the State ofNew Yo]-k. 
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Table 1 - Consolidated List of Threshold Emissions Rates, 
(at or above which a conformih. determination may be needed 

(based on 40 CFR 93.153(b: 

Criter ia  Pollutants and Air  Quality Classifications 

0, Precursors (VOCs or NO,)* 
Set-ious non-attainment 
Severe non-attainment 
Extreme non-attainment 
Other 0; non-attainment areas outside an 0; transport regionB 
Marginal and moderate non-attainment areas inside an 0; transport 
regions 

VOC 

0; (NO, emissions) maintenance areas 
0; (VOC emissions) maintenance areas inside a 0; transport regior 
0; (VOC emissions) !maintenance areas outside an 0; transport 
region" 

CO, SO2, o r  NO, 
Non-attainment or maintenance 

PM-I0 
Moderate non-attainment 
Serious non-attainment 

PB 
Non-attainment or maintenance 

Threshold Emission Rates 
(tonslyear) 

For determining Lola1 emissions levels for O;, VOCs and NO, are treated separately (ie., are not added together). 
~ A A  $1 84 designates a single ozone transport region consisting of Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont. and the District of 
Colunibia. 

emissions offsets -This term refers to en~issions reductions that the ledera1 agency 
wnuld obtain rrom other sources (including, potentially, another activity of the federal 
agency) within the same non-attainment area. Emissions offsets must be emissions 
reductions that are quantifiable; consistent with the SIP; sulplus to reductions required 
by, and credited to, other applicable SIP provisions; enforceable at both the state and 
federal levels; and permanent within the timeframe specified by the proposed federal 
action whose en~issions triggered the general conformity requirement. 

A,nplicahilir?, qf General C h f o m i r y  to the LBSDRP 

10. Conformity to a SIP: as defined in the CAA, means conformity to the SIP'S purpose of 
reducing the severity and number of violations of the NAAQS to achieve attainment or  such 
standards. Each Federal agency department planning to undertake an action is required to 
determine if its action conforms to the applicable SIP. The U.S.EPA has promulgated iw-o 
regulations to instruct federal agencies and departments on how and when conformity must be 
demonstrated, the General Conformity regulations (40 CFR Part 93 Subpart B) and the 
Transportation Conformity regulations (40 CFR 93 Subpart A). The General Confornlity 
1-equirements apply to Federal actions except Federal highway and transit actions, which are 
subject to the Transportation Conforn~ity regulations. 

t..-"nz .~~~ 
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11. The LBSDFS' is a non-transportation project and is governed by the General Confonnity 
regulations (40 CFR Parts 6. 5 1: and 93) described in Determii~ing Corzfont~ity Gener-a1 F~.rieral 
.4c/ior7s ro Slate or Federal In~pleniet~talion Plar7.r (40 CFR Part 93 j. 

12. To focus general conformity requiremenls on those Federal actio~is \\.it11 the potential to have 
signilicant air quality impacts, U.S. EPA established threshold tie mininzis emission rates in the 
final rule. A conforinity deinonstratioii is required for each pollutant when the total direct and 
indirect emissions from thc Federal action exceed the co~~esponding de minimis level. With the 
exception of lead, the de mininzis levels are based on the CAA's major stationary source 
definitions for criteria pollutants (and precursors of criteria pollutants) and vary by the severity 
of the non-attainment area. A conformity determination is required when the annual total of 
direct and indirect emissions fimn a Federal action, occurring in a non-attainment or 
maintenance area, equals or exceeds an annual de mininzis level. Table 1 lists the de minimis 
levels by pollutant. 

13. Because the proposed Long Beach Project is located in a severe ozone non-attainment area 
and a carbnn nionoxide maintenance area, the following de nzininzis criteria would apply: 

2 5  tons per year of volatile organic compounds (VOCs) or, 
2 5  tons per ear of nitrogen oxides (NO,) or. 
. 100 tons per year of carbon monovide (CO). 

General Conformity Rcview of the LBSDRI' 

13. The purpose or the general conformity review process is to determine whether any steps need 
to be taken to achieve general confolmity. The review process takes the forin of answering the 
four questions set forth in Paragraph 8. For the purpose of conducting the general conformity 
review, it is assunied that the proposed federal action is to be i~nplemented in the same manner as 
it would have beell absent the CAA. To put it another way, the estimate of the elnissions to be 
produced during the construction period of the LBSDRP is predicated on implementation of a 
construction schedule designed to minimize total project cost while meeting environmental 
windows for piping plovers and seabeach amaranth. 

01 - 1Vill iiiiplenzen/o/ion qf /he project rcslill in enzi.s.rion qf cri/eriupolI~i/ar~ts or their. 
pec'ursors? 

The proposed federal action is a stom? damage reduction project consisting of beach fill and 
groin construction. The storm damage reduction project will be accomplished by dredging. The 
dredged material will be pumped onto the beach from a borrow site located approximately one 
mile offshore (in the area of the Town of Hempstead). The groins will be conslrucled in the 
Point Lookout section of thc Town of I-Iempstead along with the rehabilitation of existing groins 
in Long Beach. During sand placement in Long Beach, the surface of the boardwalk \\.ill be 
replaced. In all these cases, the dredges, the tugboats and the land-based equipment will be 
diesel powered. The cxhaust of diesel engines typically contains at least some of all the criteria 

>-..., 
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pollutants or their precursors. Therefore. the first general conformity revicw question must be 
answered in the affirmative. 

02 - 1lXl the eniission of uitericr pollulunts occur in ( I  non-ut/uinnzen/ urea? 

At the time of this analysis, the New York-New Jersey-Long Island, NY-NJ-CT Non-Attainment 
Area is not a non-attainment area with respect to lead (Pb); sulfur dioxide (SO2), or nitrogen 
dioxide (NO?). Therefore, the second general conformity revicw question lnust be answered in 
the negative with respect to these three criteria poll~~tants and they need not be considered 
further. 

The New York-New Jersey-Long Island, NY-XJ-CT Non-Attainment Area is currently classified 
as a severe non-attainment area with respect to oxides of nitrogen [NO,), and volatile organic 
con~pounds (VOC), a serious non-attainn~ent area with respect to pal-ticulate matter of 10 
microns or less (PM-101, a non-attaiiment area with respect to carbon monoxide (CO), and most 
recently a nonattainrnent for particulate matter less then 2.5 microns (PM2.5),. Therefore the 
second general conformity review question must be answered in the affirmative with respect to 
these latter four criteria pollutants. Its imporiant to note at the time of this document therc is not 
an approved PM2.5 SIP. 

Thc proposed federal action (ic*.. construction of the LBSDRP) will take four years to 
accomplish. According to the most current construction schedule of the prqject, the planned use 
of diesel-powered equipment will result in emissions above de nzinirnu.~ amounts in all four 
years. Because there is a fairly close relationship between the amount of excavation perfonned 
and the consun~ption of fuel in diesel engines. the emissions are reasonably foreseeable. 
Moreo~er,  the proposed federal action is not already accounted for in the relevant SIPS or part of 
an otherwise conforming program, is not required to be analyzed under the terms of another 
statute or set of regulations. and is not being undertaken in response to an emergency or natural 
disaster. In short. there is no reason to believe that the proposed fcderal action is exempt from 
general conformity review. Therefore, the third general conformity review question must be 
answered in ths negative. 

Q1 -..Ire the net enzissioiu un t i c i j~ tn~~ i  to conze,from the proposed federul action equal to or 
b r l o ~ ~ :  ilze relevant thrr.v17oidan1ozlntls)? 

Table 2 gi1,es the net emissions anticipated to occur as a result of carrying o ~ ~ t  the current 
construction schedule for consolidated implementation ofthe LBSDRP. It indicates. for 
instance, that without further emission reduction or offsets or some combination of reductions 
and offsets: the threshold emission rate for NO, in a severe nun-attainment area (it.. 25 tons per 
year) will be exceeded in each year of the proposed fcdsral action from 2006 through 1010. 
inclusive. The other nonattainment pollutants (VOC. CO. PM10; & PM2.i)  are in conforn~ance 
\vith the regulation and therefore no f~~r the r  action is needed. Therefore, if general conformity 
with respect to KO, is to be accomplished though extending the construction schedule or the use 
emission reductions or emissions offsets or some combination of reduction s and offsets, 
: ;  :-2, Atlantic Coast of Long Island, Jones Inlct to East Rockaway Inlet, 
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additional reductions or offsets or both niust be obtained. The table also indicates that eniissions 
of the other pollutants to which general confo~mity applies will not exceed their respective 
threshold emissions rate. 

Table 2 - Projcct Estimated Emissions (tons) by Year 

1 2006 1 2007 1 2008 1 2009 1 2010 1 Total 
NO, 1 7.4 1 2 6 3  1 194.6 1 317.6 1 19.2 1 565.1 

Marine activities conducted over 17-month period beginning 2 0  2008 through 4 0  2009 

VOC 
CO 
PM-I0 
Sox 

Achieving General Conformity 

Generul Considerc~iions 

' Landside construction conducled equally over 49-month period 

0 8  
3.3 
0.8 
0.5 

14. The CAA compliance plan, although embedded in the Recommended Plan, should follow the 
same forniulation principles as Corps of Engineers ci\;il works planning generally. Those 
principles arc elaborated in general terms in the Econonzic and Environinental Princil~les a n t  
Ct~idelinesfor ll'oier and Related Land Resozlrces hnplenzeniutiorz Siudies and the 
Envirolmxntal Operating Principles, and more specifically in ER 1105-2-100 and EC 1105-2-4. 

15. The selected offsets would actually consist of a combination of measures based on cost- 
efficiency versus pollutant levels mitigated. They could include technical colxctiolis to the SIPS 
based on data collected from a detailed Marine Inventory Study. The actions considered for 
selecting offsets w~ould parallel the process used for traditional mitigation, which first tries to 
mitigate on or near the impact site b ~ ~ t  al low for "offsite" mitigation within the watershed. In 
this case. "non-atlainnlent area" will be substituted for the watershed, outlined as follows: 

3.1 
12.6 
2.9 
2.1 

0 Offsets will first be sought for public facilities adjacent to the project area, beginning 
with those of our non-Federal partner. 
If unable to meet the necessary eniissions levels Gom offsets adjacent to the project 
area. they will be sought within the larger lion-attainment area. These eflbrts will 
focus on public facilities situated along the South Shore of Long Island, but may look 
beyond its boundaries to encompass all of the non-attainment area, as necessary, to 
achieve CAA compliance. 

16. Given the assumed LRSDRP construction schedule, it has been estimated that the threshold 
emission rate Tor NO, will be exceeded afier seven months (third quarter) of the LBSDRP 
colistruction period as shown in Table 2. Therefore, it is necessary to formulate a plait that leads 
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7 
43.7 
7.7 
2.1 

10 
66 

11 7 
2.1 

2.3 
9.4 
2.2 
1.6 

23.2 
135 
25.3 
8.4 



to compliance with the general conformity rule. Compliance requires that once the threshold 
emission rate has bccn exceeded, emission reductions or offsets sufficient to render the net 
emission equal to or less than zero must be put into place. There are scveral types of approaches 
that might he taken, alternatively or in combination, to accon~plish that goal. In general terms, 
they are: 

. 

. 

. 

. 

. . 

extend tlie LBSDRP cnnstruction period so as to prevent emissions in any one year 
reaching or exceeding the threshold level; 
reduce project emissions by altering the set of equipment used or changing tlie way 
the equipment is operated, or both; 
offset prqject emissions by causing emissions produced within the non-attainment 
area by others to be less than they otherwise would have been; 
purchase, year by year, emission I-eduction credits (ERCs) generated by emission 
rcdi~ct io~~s accomplished by "stationary sources" within tlie non-attainment area 
idcntiry new offset possibilities; or 
suspend LBSDRP construction during the peak ozone season (1 May to 
30 September) each year. thus extending the period of construction but also avoiding 
einissio~~s of NO, for the entire period during \\+icIi they are harinful. 

17. Each of these approaches has project costs. The pro-iect cost of CAA compliance can be 
described in terms of both real resources (which can be priced and stated in terms of dollars of 
compliance expense) and risk to project iniplementation. The term "project i~nplementation 
risk" refers to the effects on project cost (through increased interest during construction) and 
project benefits (tliroi~gli delay in tlie onset of realization of benefits) of slowing or interrupting 
prqject imple~neiitation. Each of these approaches carries with it project implementation risk in 
one manner or another. If two approaches to CAA compliance used the same real resources ( i , r . ;  
had the same compliance expense) but one presented less project imple~iientation risk than the 
other, the approach with thc lesser project implenientation risk would be tlie superior one in 
ternm of project cost. Likewise, if two approaches prcscnted the same project implementation 
risk but one used less real resources ( i . e . ,  had lower compliance expense), the approach with the 
lower compliance expense \\,auld be the superior one in terms of project cost. As will become 
evident in the lollowing paragraphs, there are no cases in which either compliance expenseor 
prqject iniplen~entatiotl risk can be held constant for purposes of comparing the project cost of 
altel-native approaches. All of the alternatives presented contain trade-offs between compliance 
expense and project implementation risk. 

18. To achieve C.AA compliance by extending the construction period so as to prevent en~issions 
from ever equaling or exceeding the threshold li.\.el in any one year. the period of construction 
would increase from 49 months to 271 months. Extending the construction period achieves 
CAA compliance v.ith zero compliance expense, but with an increase in project cost in terms of 
the passage of time." The cost of tlie increase in the passage of time takes the form of increase 
in intcrest during construction and a decrease in the present value of the benefits to be gained. 
To put this trade-off into perspecti\e. consider the effect of a one-month delay starting in the 

'' This svould not be an example ot'projcct imple~nentation risk because the tilne pattern o f  the implemei~tation 
would be k~iuwn in advance; in other words. n certainty. Where there is no p~.obabilistic variable, there is no risk. 

~,:=,: >~...* ~- ~. 
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second month of the construction period. At the current federal discount rate for water resources 
projects (5-'I&), iuterest during construction (IDC) would rise by $89368,700 plus the 
increased cost from an additio~~al 73 1~lobilization/demobilizations (at a cost of approximately 
$1,500,000 each) of equipment'! Shore protection benefits remain the same year after year since 
the benefits start at the completion of construction; therefore, there is no net reduction in 
benefits. The total increase in project cost \\-ould be approximately $123,168,700. The LBSDRF' 
is expected to emit 565.1 tons ofh'Or. If no more than 25 tons were emitted per year: 
construction of the project would take 27.6 years. In light of this finding, this approach to CAA 
compliance can be excluded without further analysis. 

19. To achieve C.4A con~pliauce by altering the set of equipment used or changing the way the 
equipment is operated involves direct excavation and transportation cxpeuses and, perhaps, 
reductions in productivity of the equipment involved. One way to change the way equipment is 
operated is by using low-sulfur diesel fuel or an emulsified fuel emulsion in diesel-powered 
equipment. for instance, in the tusboats that assist the dredges during their operations. The price 
of the enlulsion would add compliance expense and; therefore, increase project cost directly, and 
the fact that the effect on the productivity c~fthe specific equipment involved is, cis of this 
writing. unkuown adds to prqect cost in the form of project implementation risk. In that case, 
the same sort of trade-off as described in the previous paragraph would occur. The same 
considerations apply to opportu~lities to alter the set of equipment used. for instance, by 
substitutiug electric dredges for diesel-powered dredges". 

20. Achieving CAA compliance by offsetting project emissions by causing emissions produced 
within the non-attainment area by others to be less than they otherwise would  ha^^ been can be 
done in several ways. One possibility is to mange for what is called re-powering. This is the 
substitution of an engine of an older design with one of newer design that features, 
coniparatively, reduced emissions per  nit of output. Another possibility is called retrofitting. 
This in\.olves the alteration of an engine to reduce its emissions. perhaps by adding a catalytic 
converter or a similar device to its exhaust system. According to analysis performed for the 
N Y N  Harbor Deepening Pro.iect", each of these possibilities would increase project cost by 
increasing colnpliancc expense and by increasing project implen~eiiiatioil risk. In this case, 
project implementatio~ risk would operate through the potential for unavailability of the re- 
powered or retrofitted equipment. The reason unavailability of the re-powered or retrofitted 
equip~nentl~ would slow or interrupt projec~ implementation is the fact that offsets must be 
produced contemporaneously with the emissions they are matching. If, in a @\,en time period, 

16 The S l ,.i00,000 cost oCmobiIization;demobilizatio~i iiicludes one sand mob and one stone mob. 
17 Inquiries were made, and 011s electric lhydraulic dredge capablc oftlie \mrh required Cor  he LBSDRP exists in the 
United Stales. The dredge is pait of Grade Lakes Dredge and Dock Co.'s fleet and is cur ren l l~  slationed on the 
Wert Coast. However. i111rdsti-ucture to suppolt ils operation currently does not exist near the project site. 
'"3 At-my Corps of Engineers (USACE). 3001. Consolidated hplementation of the New York and New Jersey 
Harbor Deepening Project. January 2004. USACE, New York District. 
I I It is interesting lo note that the usef~11 life of re-powered or retrofitted equipment is very likely to extend beyond 
the period of LBSDRP construction. Thus, re-po~rel-ed or retrofitted equipment would produce incidental 
environmental nlsloratioii in the rorm of emission seductions to the extent that offsets produced exceed offsets 
strictly requircd. These excess ufrsets would uccur during the construction period in years in whicli net project 
emissions are beion. Ills peak year level. They would also extend in time into the period beyond the period of 
LBSDRP consti-uctiun. 
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the offsets are not being produced within tlie non-attainment area (because the re-powered or 
retrofitted equipment has been moved o~rtside the non-attainment area or because it is 
unserviceable or simply unemployed because of bankruptcy, the pendency of other litigation, or 
simply lack of business), the eruissions must not be produced either. If implementation of the 
LBSDRP must be slowed or interrupted in order to maintain CAA compliance, an increase in 
IDC and decrease in discounted total benefits would occur. 

21. To achieve CAA compliance through reliance on the timely purchase of E R C ~  w u l d  rely on 
two key factors: 1) the conditional acceptance by tlie slate to commit stationary source ERC to a 
mobile source construction project (which they have not supported) and 2) the availability of the 
ERCs in the area to satisfy the General Conformity requirements. If the state does not agree to 
commit ERCs from a very limited pool of credits or there are not enough on tlie open market: 
then this compliance option collapses. In New York State wliere the project is located there are 
few available Emission Reduction Credits (ERCs). These Credits generally run $20,000 a ton. 
Often with mobile source project emissions the state is reluctant to allow ERCs as mitigation as 
ERCs are usually stationary shutdomm credits. 

22. To achieve CAA compliance through reliance on the availability of new offset possibilities 
would add an uncertain amount to compliance expense and would significantly increase project 
implementation risk. Currently, new offset possibilities range from $12,000 to $15,000 per ton 
ofemissions, $3 15,600 to $394,500 for year 2007 (26.3 tons), $2,335,200 to $2,919,000 for year 
2008 (194.6 tons), and $3,811;200 to $4,764:000 for year 2009 (317.6 tons), or a total of 
$6,362,000 to $8,077.500 it1 project emissions cost. It is not certain in advance whether the new 
offsets would be obtainable. Project implementation would have to be slowed if new offsets 
were not available. 

23. To achieve CAA compliance by extending tlie LBSDRP construction period so as to prevent 
emissions during the peak ozone seasonz0, 1 May to 30 September, the period of constructioli 
would increase from 49 months to 52 months". The impact to the schedule in terms ol'time is 
minimal because the air windows coincide almost exactly with the environmental windows 
established for the piping plover and seabeach amaranth". Extending the construction period 
achieves CAA compliance with zero compliance expense: but with an increase in project cost in 
terms of the additional n~obilizatioddemobilization ($2,500,000) of the marine and land-based 
equipment, along with a decrease in cost $5 15,700 from the lengthened construction time 
(increased IDC). totaling approximately $1,984,300. IT work stopped during the peak ozone 
season, construction of the project would take three additional months. In light ofthis finding, 

"' It is assumed that tlie CAA Compliance can be addressed in the same way that it was for the Orchard Beach, NY 
Shore Protection PI-o,ject, the pi-oject would comply ifthe schedule includes work stoppage during the peak ozone 
season; 1 May to 30 Septeniber. 
" I n  the case of stretching tlie schedulc to avoid the ozone production period, the NO, emissions are allowed lo  
surpass the threshold (of25 ~onsiyear) as long as no work is done during the peak ozone production period (I May 
to 30 September). This is different fi-oin the first alternative. which considers extending the conslruction period so 
that the threshold Tor NO, emissions is never surpassed durinz the calendar year. 
"The impact to the consiruclioti schedule is also tninimal because the pumping time was reduced due to tlie 
reduction in sand quantity being pumped i n  the area of tlie boardwalk in the City of Long Beach 
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this approach to CAA compliance should be used as the basis for comparison with other 
alternatives. 

24. In general, though, it is not possible to acquire exactly the amount of emission reductions and 
offsets that are strictly needed. This occurs for two related reasons. One reason is the fact that 
the increments of eniission reduction or offset are soniewhat "lumpy" in the sense that the 
increments indivisible (e.g,  it is not possible to re-power a fraction of a tugboat; it is an all or 
nothing proposition) and fairly large relative to the net emission produced. Because of this 
lumpiness (a characteristic common to capital goods). it is unlikely that it will be possible to 
obtain a set of increments of emission reduction or &set that exactly matches the net emission 
produced. The other reason is that the emission offsets last for differing lengths of tinie. The 
usef~d life of a rc-powered or retrofitted diesel engine is likely to extend beyond the period of 
LBSDRP construction. Consequently, perfect temporal matching between the set emission 
offsets that can be obtained and the net emissions produced is not likely. 

25. Emission reductions and offsets in excess of those strictly required serve to reduce project 
iniplementation risk. It is desirable to have son~e "extra" emission reductions and offsets in the 
CA.4 compliance plan to provide assurance that project implementation will not be slowed or 
interrupted in the event that the project produces more emissions than anticipated or that some 
portion of the planned emission reductions and offsets fails to occur." If the CAA conipliance 
plan has no "extra" emission reductions and offseis, project implementation is put at risk by 
conmonly occurring events such as re-powered or retrofitted vessels being out of service 
because of an accident, unanticipated maintenance. litigation, or lack of business. As the 
example in paragraph 18, above, shows, the effect of even a short interruption in project 
implementation can reduce LBSDRP net benefits by an amount that equals or exceeds the 
compliance cxpense of any of tlie CA.4 compliance plan alternatives. The more "extra" 
emission reductions and offsets there are in the CAA compliance plan. the less likely it is ihat a 
loss in project net benefits will occur. The "extra" emission reductions and offsets in the CAA 
compliance plan is. in effect; project implementation intenuption insurance, only better. 

Formulation of the CAA Compliancc Plan for the LBSDRP 

26. If compliance expense were the only consideration, forniulation of the CAA compliance plan 
would be a straightforward accounting exercise. However, several of the alternatives discussed 
above carry with them varying degrees of project implementation I-isk. The formulation process 
should evaluate alternatives in terms OK not just project expense, but the cost of possible 
interruption in project in?plenientation. As part of the formulation process, the District screened 
ahernatives and loolied at arrays of potential solutions. There are several types of approaches 
that might be taken; alterna~ively or in combination, to accon~plish the goal of reducing the 
emissions below the allowable threshold: 

" If, in any given year, it transpired that tlie amount oremission reductions and offsets that could be actually bc 
obtained falls below the anticipated production oremissions, it is  likely that the Col-pi of Ewineers would, without 
being ordered to do so, slou do\m or hall prqject iniplementation such that tlie amount o f  emissions produced did 
t m  exceed tlie amount o f  emission reductions and offsets actually obtained. Eve11 ifthat were nor the case. $304 of  
tlic CAA provides fol- citizen lawsuits to enforce its provisions. 
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extend the LBSDRP colxtruction period so as to prevent emissions in any one year 
reaching or exceeding the threshold levcl; 
reducc project emissions by altering the set of equipment used or changing the way 
the equipment is operated, or both; 
offset project en~issions by causing emissions produced within the non-attainment 
a e a  by others to be less than they otherwise would have been; 
purchase en~ission reduction credits (ERCs) generated by emission reductions 
accomplished by "stationary sources" within the non-attainment area 
identif)) new offset possibilities; or 
suspend LBSDRP construction during the peak ozone season (1 May to 30 
September) each year, thus extending the period of construction but also avoiding 
emissions of NO, for the entire pcriod during which they are haumful. 

27. Extending the construction period as to prevent emissions in any one-year reaching or 
cxceeding the threshold level would cause a very large increase to the project cost, lnalting the 
alternative unacceptable. Reducing the pro,ject emissions by altering the set of equipment used 
or changing the way the equipment is operated, or both would also increase project cost and 
increase prqject implementation risk. Offsetting project en~issions by causing emissions 
produced within the non-attainment area by others to be less than they otherwise would have 
been would also significantly increase the project implementation risk due to the un!u~own 
availability of re-powered or retrofitted equipment. Purchasing ERCs generated by en~issions 
reductions accon~plished by "stationary sources" within the non-attainment area is expensive and 
would add an uncertain amount to compliance expense and increase project implementation risk. 
Given the future cost of possible offsets, identifying new offset possibilities would increase 
prqject cost significantly. Suspending the LRSDRP construction during the peak ozone season 
each year would achieve CAA coinpliance with zero con~pliance expense, but a known 
implementation risk that takes the form of ail increase in project cost in terms of the additional 
mobilizatio~ddemobilizalioil of the inarine and land-based equipment. The selected alternative 
was choscn based on comparing the possible increased cost and increased project 
implementation risk among each alternative. 

28. The resulting plan (Altemativc 6) is both the least compliance expense plan and the least 
compliance cost plan. It collsists of suspending all constriiction during the peak ozone season, - - 
1 May to 30 September. The overall impact to the schedule would be an increase of t lme 
months and an increased prqject cost of approximately $1,984,300'4. The expense is the extra 
mobilization and the risk has been reduced to zero because it's a certainty that the extra 
mobilizations will be required. Since there is no reliance on the contingent availability of credits 
or offsets. there's no potential fol- the interruption of project implementation; therefore, the risk 
cost of implementing Alternative 6 is zero. It is also the least project cost alternative and 
repr-esents the NED pian. The cost of implementing this plan will be included in the total project 
cost. 

"Construction activities will occur horn 2006 to 201 1, Initial project cost is based upon Tolal Project Cost 
including deferred groin construction ($98,535.300). 
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